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Garlock Packing Co., Lattice- Rd acking 39* 
Gasoline-coal equivalent (R. & T. E E. E 422 
Gear, Running, Method for Н: align- 

ment of (1. M. О. A) ............... 55g* 
Gear, Valve, development, by H. Vincent 293ł 
Gears, Draft (Mech. Div.) .... 258* 
General Electric Co. 

Electrode pressure Gage .............. 380* 
Motors, Fractional horsepower . 
Movie, Railroad .................... 
Goggle, Safety, Spectacle-type, 
риса] Cos cocos дек era Aes su 
Grant, L. E., First bead in vertical Vec....527 
Gray, Carl R., Jr., Military UR Service 499F 
Grease cellar, riving-box, All.welded..... 77° 
Greenville Stecl Car Co., Welded well car..176* 
Grimshaw, Robert, Dr., dies............ ... 209 
Grinder 
ool, Cemented-carbide, Thomas Prosser 
OD. x seis Sate ТҮГҮЛ ТЛ 233* 
Vertical wheel surface, with jig for tru- 
ing Franklin tadial buffer chafing 
Pate ES о таа Sis e deno 361* 
Wet, double- end, Standard — Electrical 
Tool Со, cress remet repe lei es 381* 
Grinding Diesel-engine crank shafts (U. P.) 198* 
Grinding machine. Brake-head (C. D. О. A.) 405° 
Grinding wheel for finishing spacer rings..  361* 
H 
Hall, E. B. 
‘Association work ..................... 4538 
Cooperation between railroads and de- 
partments (C. D. О. А.)............ 397 
Mandling long freight tians, with mixed K 

and AB equipments (R. F. & T. E. A.) 
Hankins, F. W., honored Е Bucknell Сар 

VETRILY anande Verde ea ehe Pre ae 295+ 
Harriman safety awards . 2947 
Hatchway door holders, Riveting Sei cuiu 147 


* Illustrated article; 


194] —GENERAL INDEX (Continued) 


Hawthorne, V. R. 
Address (Coordinated Mechanical Asso- 


ciations) cede ek a dr ak rr des 
Honored by Car Department 
St. Louis 2i entere exar vr 
Promoted. ш... dess opes кыйык 
Heater 
Electric, for forging machines, Ameri- 
сап Саг & Fdry. Co. ...... ........ 76* 
Induction, used to remove bearing 
sleeves (Erie) .................... 204* 
Heating, Car: Attention at terminals ....... 240 
Hesselman oil engine ..................... 12* 
Heywood-Wakefield Co., Seat covering of 
box-woven plastic ...................... 149* 
High spots in railway affairs..... 40, 83. 117. 
160, 207, 242, 294, 328, 385 456 
Hilbish, J. M., Sectional top for gondola cars 223* 
Hinge crossties, (арис, for articulated 
locomotive (s SO raa Depp o rere 197* 
Hoecker, Wm. 
o Three-cylinder development 486} 
Locomotives, Standard, for American 
tfallways ee Sc e e Н ОКЕН 527{ 
Рорре.- -valve experience, Thirty-tive years 
NETTES EET РКТ ЛГА 19Эф 
Tests, Boiler, Standing ............... 1451 
Hoists (sec Material Handling equipment) 
Honor men, Stories about ................. 526$ 
Hot boxes (see Boxes, Journal) 
Hughes-Keenan Co., Portable crane . ..... Jar 
I 
Ideal Power Lawn Mower Co, Power 
sweeper for floors ...................... 33° 
Illinois Central 
Caboose cars ......................... 


Packing, Journal. mixer .. 
Rail cars, Oil hydraulic 


Repairs, Air-pump and reverse-gear. 
Suggestions from employees, Profit in. 
Turntable extension .................. 
Ingersoll Rand Co., 700-1. air hoist ....... 
Inspection, Car (see Car inspection) 
Inspection, Locomotive (see Locomotive in- 
spection) 
Inspector, Car, The. by Leonard West so 
Interchange. rules (see Rules of Interchange) 
Interstate Commerce Commission 
And national defense .......... КАТ 
Qreanization changes .. OSA: 332 
Traffic, Freight, Railroad's share of.... — 837 
Ireland, G., Car axle reclamation (C. M. St 
PES CDS, un tti toits dede E NI ee oi ep i 
Jacks (see Material Handling Equipment) 
Jigs and fixtures (see Shop Kinks) 
ones Lamson, 2!4-in. by 40-in. turret 
lathe oes x Sou she ышку La Ge x exe aat 491* 
Jones, L. B., Steam locomotives and train 
acceleration (A. S. Ea s. ereis 15* 
Journal bearings (see Bearings, Journal) | 
Journal boxes (see Boxes, Journal) 
oyce-Cridland Co.,  Piston-type air-motor 
1аёК н e ач у N КЫТЫ 
K 
Kearney & Trecker Corp. Plain, universal 
and vertical milling machines ........... 383" 
Kenyon, Reid L., Measurement of stresses in 
car wheels .. 516 
Keyways, Locating, on locomotive axles..... 1587 
Kidwell, V T.. Terminal Conditioning “of 
Pullman cars ......................1... 240 
Kiefer, P. W., Research and design of mod- 
ern steam passenger locomotives (A. S. 
M. E) ...................303*, 3168, 341* 
Kilowatt hours equivalent Si one net ton of 
coal (R. F. & T. E. 422 
Kleine, R. L., receives S pde button 388* 
L 
Landis Machine Co., Grinding Diesel-engine 
crank shafts (U. P.) .................. 198* 
Lateral movement, Controlled, on U. P. 
articulated locomotives ................. 4838 
Lathe attachments, Multiple-stop, Reed-Pren- 
ісе COPD: Lc. sere su eee direi 379* 
Lathes (see Machine Tools) 
LeBlond, R. K., Machine Tool Co, Multi- 
cut lathes for turning and facing ....... 109° 
Lehigh Valley 
Mediation Board decision ЕИ 43 
Shop facilities offered for defense work 1627 
Lend-Lease Bill: $25,000,000 for rail equip- 
ment and facilities ................ ЧОКЪ, 5444 
Life of passenger cars due to corrosion... 141$ 
Light stand, Fluorescent, Portable, for coach 
interiors (D. & К. G. №.) .............. 488 
Lighting, Car, and power: Attention at ter- 
minals. a ted dec fe р К» nA TR eid bree es БМ 240 


$ editorial; + short, non illustrated article. or 


note; 


Lima Locomotive Works honors old employ- 


ееѕ ....... АР lashes oleate Е 20; 
Lincoln Electric Co. 
Welder, Electric, Portable ....... ARS 
Welding electrodes, Special-purpose. a 
Loading, Commodity, Freight-car inspection 
for (C. D. O. ‘AD Ven Mea онота ates jor 


Loading rules (see Rules, Loading) 

Loadings, Car 
During 1941 
Fal car supply 


Load per car averages new high 
Locomotive 
Breaking in locomotives at San Bernar- 
dino (A. T. & S. Е.) ........ we eee иг 
Construction (Mech. Div.) ............ wit 
Design, Trends of, for the near future 345 
Developments, Significant. ............ 1:4 
Diesel-electric 
Installations in 1940 ............... et 
Operating costs (Mech. Div.) .. 265, 2% 


Front end 


Anderson а.а 1х7 
Tests, №. Y. С. ...........560*, OUR 7 
Inspection report, Bureau of  Locomo- 
tive Inspection ............ ER 
Operation, Steam, and train i k 
tion, by L. B. Jones ....... 15 
Passenger, development on the N. Y. C. 
by P. W. Kiefer .........4 303*. 316$, 307“ 
Standard, for American railways, by W. 
T. Woeeker sso. iz v ISP eR [exe So 
Tests (see Tests) 
Three-cylinder, Development of. by Wm. 
T. Hoeck oerip uei ee oes Yd dw 
Utilization (В. Е. & T. E. AD2........ 427 
Locomotive Firebox Co.. Anderson front end 157 
Locomotive Maintenance Officers’ Assn. 
Address by 
Hawthorne, V. R. .................. Ma 
Miller, J. С. . AM 
Roesch, F. P. ...... ius 
Election of officers 3 
Meeting элуу ылуу ект 424 
Reports 
Apprenticeship 434 
Gear, Running, Alignment of. Method _ 
for checking EU Sis 
Lubrication ........... 3 
Shop tools ........ КАШ 
Locomotives 
4-6-2 
Erie, (Modernized) ........ lusus. ME 
New. York Central (Development)... Он 
4-6-4, Pennsylvania (with poppet valves) 1277 
4-R-2 
New York Central 
Converted, for passenger service . REM 
L3 ty pene лаал 2 1*. 121. 343 
Missouri Pacific (Converted from 4-8-2 
type) ous eiu stes eva heise ard d SM 
4-0-6-4, Western. Maryland (Baldwin) 
ASRS hs 
4.8-8-4, U. P. (with two stacks) (Асо) 
463*, 4x5 
Diesel- Дене 
2.000-hp., R. I. & P. (Alce-G. E.) 88 
5,400- hp. ficient, A. T.& S. F. (Elec- 
tro-Motive) ...........- 119%, 133* 141 
6,000-hp.. for Streamliners ......... 162 
Gasoline- propelled, for Army 330 
Gas-turbine power equipment (Swiss Fed- 
eral/RysO e severe mak SE weary. es 443 
Turbine iid condensing (R. F Т. E 
I) a xe uer ded aa МРН 420 
Louisville & Nashville 
Car for supplying sand to Diesel-electric 
locomotives oo экеа cece eee eee 291 
Conveyor system, Pneumatic, for riveting 
jobs mall 
Lubricant, 

Oil Co. of x. Th. aad guy anki a CARIOR Be a£ 
Lubricants and lubrication (C. D. О. А.) 4" 
Lubrication reports 

C. D.O. AL. 4n 
L.M. О. А... 441 
Mech. Div., А. А. К. Vals. OS 
R. F. S T. MEAT eA iet ota АКИ 3518. 420 
Lumber specifications, А. А. К. ........... Sul 


Machine tools 
Grinders 
Flat surface, Diamond Machine Co... 47% 
Hydraulic universal, Cincinnati Grind- 


ers. Ine. ааа daa 4k ydo d рл» ars 
Precision surfac Continental Ma- 
Chines, Ine. З.К es ne ee honey AS; 
Lathes 
Multi-cut, for turning and facing, R. 
К. LeBlond Machine Tool Co.. .... 19% 
Turret, 212-1п. by 40-in.. Jones X Lam- 
son E 491 
Now—and a 107 
Obsolete 
Magnatlux testing 
Car axles: 24-2 чат кыжы кали кА КЫ: 145 
Car axles and truck side frames (D. & 
ROG. А) S A E E ЕЛАР О КИ aces 37 
Equipment for (А. T. & S. EF.) ........ 535 


f communication. 
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iintenance, Car (see Car maintenance) 


untenance, Equipment: Free smokes for 
»roken records ...... eee esee 5258 
aster Boiler Makers’ Assn. (sce Boiler 
Makers! Assn.) 
iterial Handling Equipment 
Cranes 
714-ton box, with electric-operated hoist 
for truck repair work (D. & R. G. 
uo c POMPE 4ss* 
Portable, Hughes-Keenan Co. ....... 32* 
Hoists 
Air, 700-Ib., Ingersoll-Rand Co. ..... 159* 
Locomotive, Pitless, Whiting Corpora- 
TION, tS 


Co. 
Truck repair (C. D. O. A.) 
Jacks 
sr -type 


air-motor, Joyce-Cridland 


Duce EHE 380* 
Portable electric, Whiting Corp. ..... 382* 
Trucks 
Fork, Baker-Raulang Co. ............ 206* 
Hand, with single-stroke lift, Yale & 
Towne Mfg. Co. ................. 377% 
High-lift, for icing passenger cars, 
Yale & Towne ............ esee 327* 
Light-repair-track (C. D. О. А.)..... 406* 
ІВ тап, Ray, Effect of high temperatures 
UNE „В: Му ANE) rue ive er PISIS 513° 
Cahan, J. H., Sectional top for gondola 
ETS! NH EAM 
l;Cormick, George, honored at Agricultural 
à Mechanical College of Texas ......... 2957 
lechanical associations (see Associations, 
Mechanical) 
l«chanics, Railroad, can't be spared, Ralph 
ШЕРНЕ Музлук жб К idem le fang ca ai УЫ ИА 388 
fetal substitute, United States Rubber Со. 499+ 
t:lieary railway service, Carl R. Gray, Jr. 499+ 
filling machines, Plain, universal and ver- 
tical, Kearney & Trecker Corp. ......... 383* 


souri Pacific, Rebuilt 4-8-2 and 4-8-4 type 
. motives 


Accomplishments of Master 


ler Makers’ Assn. .................. 261 
b tars. Fractional-horsepower, General Elec- 

BC ATCP hd wa ka Aaa Wane Vetoes 376° 
х.е. Railroad, Асб. E; i.e HURT 
N 

sasaville, Chattanooga & St. Louis, Educa- 
"mal program soseri lesse loot 
Sational defense (see Defense, National) 
Sational Malleable & Steel Castings Co., Dust 
deflecting fans on journal boxes ......... 103* 
National Safety Council, Effective safety 
meetings. by L. ( Bentley к А EA 479, 483$ 
Nettings, ae Plugged (R. F. & T. 
A i EE E EEEE EENE E ТЕУГЕ Т: 481 
York Central 
Coaches, Lightweight steel ............ 476 
l.xomotive. Passenger, development, by 
P. W, Kiefer ............ 303*, 316%, 341* 
Locomotives. 4-8-2 (L-3) ........... 1*. 121 
Shop methods at Beech Grove ....... 234° 
Tests. Locomotive, Standing, by W. F. 
Collins ...............56*, 698, 96°. 1454 
Vckel.steel supply problem . 314$ 
Nerth American Brake Assn, by W. Е. 
Meran. ese LT OEEO I o ted abe 261 
Nistrom, К. F. 
Henored at Marquette University ...... 2905+ 
Association work 2.00... cee eee eee 4548 
О 
Mkite Products. Inc. 
Air gun for cleaning car heating and 
cooling coils ao seiga ду ТА eee wes MOT 
Passenger-car cleaner 150* 
‘hee of Price Administration and Civilian 
Supply (see Defense, National) 
ML Fuel (see Fuel) 
М engines (see Engines, Oil) 
Oliver Machine Co., Two woodworking ma- 
chine guards а.а... Р 8l” 
herating performance, Improvements in.... 291$ 
P 
Packing. Journal, mixer (Ill. Cen.) ..... 371* 
i hing. Lattice-Braid, Garlock Packing Co. 39* 
Dottern, W. Je Remarks by (Mech. Div.) 253 
Pook B.. elected vice- -president A. S. 
SEM Ear AAN Pho oaa E EESE A .. 457 
. J.. Locomotive and car supply.. R47 
oxivania 
Steam distribution, System of, with QO. 
C. poppet valves ......... 125%, 1418, 169° 
. Valves, Poppet, tested at Altoona .... 169* 
i clamp, Flexible, Du-Wel Steel Products К 
Ds ls shares УУКАНЫН EA N 489* 


* Illustrated article; 


Pittsburgh Steel Co., Tubular car axle 
(Mech. Div.) а.а 

Planes for grinding shoe and wedge faces of 
Timken roller-bearing housings .......... 

Poppet valves (see Valves, Poppet) 

Prices for labor and materials (Mech. Div.) 


Priorities (see Defense, National) 

Prosser, Thomas, & Son, Cemented-carbide 
tool grinder ............. ыкка Ёз 
Progress board, Car (D. & К. С. М 
Pryor, Sam, Jr. enters air transport...... 
Pullman cars, Terminal conditiening of, hy 
W. T. Kidwell 


Q 


road foreman and the 


FL & Т.К. А.) 


R 


Racks (see Shop Kinks) 

Rail motor cars (see Cars, Passenger) 

Railway Club of Pittsburgh (see Clubs and 
Associations) 

Railway Fuel and Traveling Engineers’ 
(see Fuel and Traveling Engineers’ As 

Railway Mechanical Engineer index........ 

Railway service, Military: by Carl R. G 


Ouarles, W. D., The 
Diesel locomotive (KR. 


Ж, sive dea ei ti Dress Sor ges c RO 
Raner, G. H.. for air 
pumps and reverse gears (Ill. Сеп.)...... 


Reclaiming locomotive parts with metal spray 
Reed-Prentice Cerp., Multiple-stop lathe at- 
tachments ise, ete Ил жун teen cess 
Repairs, Air-pump (11. Cen.) 
Repairs, Freight-car 
Box. Lightweight, 


made with ordinary 
shop. tooli Licores ac eo nea ee 
Device for straightening ends (€. D. 
ОА Rc OMEN А 
Periodic 
Progressive method of, at 
(CN. Y. € 
Repairs, 
Research 
Locomotive, and design of 
senger locomotives, by P. W. Kiefer 

N. Y. C) .303*, 3168, 
Locomotive superheater, by Arthur Wil- 
liams 


эзет, «укыл К Meech E 


Power reverse-gear (Ill. Cen.).... 
steam pas- 


Div.) ...... 
Railroad, in time of war 
Retirement Board, Railroad, 
Statements улыр ы. eee eee eee eet 
Reynolds. Clarence, S 
(ER UNO alus seduce а Py Vei 
Richardson, Lawrence, The steam that does 
no work (R. F. & T. E. А.)............ 
Rivet conveyor system (L. & N.) 
Rivet cutting with the hand blowpipe ..«. 
Rules, Freight-car (sec Rules of Interchange) 
Rules of Interchange 


Arbitration Committee report (Mech. 
Billing for car repairs (С. D. О. Д.).. 
Freight-car rules (Mech. Div.) . 
Passenger-car сузуу уук ea кй ша жа; 
Prices for labor and materials (Mech. 
Div. uiu bea iat a ИИ sedens 
Rules, Loading (Mech. Div.) ............. 
Rules, Passenger-car (see Rules of Inter- 


change) 
Running gear (see Gear, Running) 
Russell, F. E., Boiler drop plug performance 
on Southern Pacific .................... 
Ryan, J. L., Effect of steam distribution on 
locomotive performance (R. F. & T. E. A) 
Ryerson, Jos. T., Flue cleaner ............. 


Sabotage е ә нен» кка йж ист 
Safety 
Areal asset iovis КҮҮ ҮҮТ 
Awards, Harriman .............. 


Features in streamliner operation 
Meetings, by L. G. Bentley (C. & C.) 


479, 

Public. Rule G апа... 

St. Lawrence Seaway project ......... 831, 
St. Louis-San Francisco, Tests front-end net- 
ting CR. F. & T. E. X). oor e 


Sandblasting boiler interiors (A. T. & S. F.) 
Sanders, 9-1п.. Black & Decker Mfg. Co... 
Sanding equipment, Flectro-pneumatic (К. F. 

& T. E. A) 


Sargent Co., Tubular water-glass protector.. 
Wo) 


Scaffold, Steel Freight-shop, (D. & R. G. 
Scaffolding, Car shop (C. I. & L.) .. 
Scrap pile, The, Scrutinizing 
Scrap situation 
Seaboard Air Line, Coach-train cars ....... 
Seat covering of box-woven plastic, Hey- 
wood-Wakeheld Co. ........ lees 
Setting tires at Huntington (C. 


$ editorial; 


Assn. 


411 


Sheffer, John W., Automatic spot welding in 
freight-car construction ...........0eeees 179* 

Sherman, L. B., retires ....... 

Shop, Boiler; kinks and new wa 


things in the (M. B. M. A.) 5 
Shop capacity, Excess, Where is the....... 4846 
Shop kinks 

Broaching jig, Journal (C. & I. M) . 29* 
Crane (see Material. Handling equipment) 
Device for 
Applying draft gears (C. D. O. A.).. 406* 
Straightening freight-car ends (€. D. 
э КЎ. чу EEO RTL 406* 
Dip-varnishing wood freight-car partes . 148° 


Gage, Crank-arm positioning . . s SVE 
Gage for checking wheel quartering .... 35* 


Grinding machine, Brake-head (С. D. 

C) o e558 5s res SEN a ROI OW p E pss 405* 
Heater. Induction, used to remove bear. _ 

ing sleeves а... 204* 
Hoists, Truck repair (C. D. О, A.)....  405* 
Jigs, Welding, Brake-beam head (С. `1), Д 

ОЕ: ИНРО 405* 
Keyways, Locating, on locomotive axles 138* 
Light stand, Fluorescent. rure for 

coach interiors (D. & К. С. W.).... 488° 
Racks 

For welding hose .................. 75* 

Rod-bushing (A. T. & s. Ey s 321* 
Riveting hatchway door holders 147* 
Spring assembling and banding machine 

(СЛЁЗ E eroe wer ear eae 113° 
Tire setting in the small shop ........ 154° 
Tool racks, Erecting shop (C. I. & T.) 34* 
Trestle: Car, of welded tubular steel (C. "T 

Der" 3t 

Trucks, Shop (see Material-llandling 

equipment) 
Welding back cylinder heads to cylinders 

(C. M. SL P. & P) о eee 35* 
Wrench, Air, for oe in bolting car 

floors (C. D. О. A.) siiraks eese 406 


Shop methods, Кейс ЙЧ now demanded — 22 
Shop, Repair 


air brake at Lafayette (C. 1. & L.).... 111° 
ar 
Operations at Havelock (C. B. & Q.)  60* 
Operation, facilities and tools (C. D. 
Qi; NO) see IEEE da LA Vis desta 404* 
Car progress board (D. & К. G. W.. 490* 
Locomotive 
Diesel, at Chicago (A. T. & S. F.).. 18* 
Rebuilding locomotives at Sedalia (Mo. 
Pac.) .. 354* 
Shop, Whecl at М. ‘Bil ‹ 365* 
Smoke lifting (R. F. & T. E. At РЕА 426 
Smokes, Free, for broken records зс... 525$ 
Southern, Six-day week .................. 245 
Southern Pacific 
Boiler drop plug performance, by E E. 
Russell .. 145} 
"City of Los Angeles" train 337* 
Flat cars, Low-center ........ 540* 
Soviet railways, Women on .............. 40t 
Specifications for materials (Mech. Div.).. 284° 
Specifications, Lumber, A. A. R. .......... 501 
Speed: Mile-a-Minute runs ............... 84t 
Spring assembling and banding machine (C. 
С hh E ESA 113* 
Standard Electrical Tocl Co.. Double-end wet 
grinders 381* 
Standard Oil Co. of N. ]., Heavy duty deter- 
gent lubricant а... 222° 
Standardization—Of errors . 908 
Staybolts, Radial, Straight Y 
By Me AJ кошш ade en Sicha d а ае on Tes 447* 
Steam, The, that does. no work, by Lawrence 
Richardson (R. F. & T. E. А.) .......... 425 
Steam distribution 
Effect of, on locomotive ferrorqauee hy 
Ryan, J. (К. F.& T. Е. А.)...... 423 
Franklin s ien of, with O. А) poppet 
valves (Penn) .......... 125*, 1418. 169° 
Steam-pipe connections, Flexible, on U. P. 
4-8-8-4 locomotives ..................... 468 


Steel shortages, Car builders complain of....  244f 
Steel supply, The (American Iron & Steel 


Institute): use Мазы man) tears uil eui 328t 
Steels, High- tensile. in freight cars, by A F. 

SNEDE ааа Va yr ees 53* 
Straightening freight-car ends Device for 

(C. D. O. uideri Macs Gast d b ra tees Ie DE Ж ЖОРУ 406* 
Stuebing, A. F., High- tensile steels in "freight 

CATS ае pe ies da Gare SI NI Ser S 53* 
Streamline trains (see Trains, High-speed) 
Stresses in car wheels, Measurement of 

(American Rolling Mill Co.) ............ 516* 
Suggestions for Mechanical Associations 

144, 193, 224 

Suggestions from employees, Profit in (Ill. 

CONE. seats 542% 
Superheater, Locomotive, res 

Williams 183" 
Supervision, a Im jortance and P us 

bility of, by C. B. Hitch (M. B. M. А.).. 444 


Supervisors, Car, 1941 hopes of ........... 238 
Su ply Priorities and Allocations Board (see 
efense, National) 


Sweeper, Power. for floors, Ideal Power 
Lawn Mower Co. ...................... 33° 
Swiss Federal Railway, Power equipment for 
a gas-turbine locomotive ................ 443* 


f short, non-illustrated article or note; f communication. 


T 


Tatum, J. J., 75th birthday оол, 
Temperatures, КЫШ Effect of, by Ray Mc- 
Brian (M. M. A) acs cata tee e oh кз 


Temporary National Economic Committee ... 
Test apparatus, Superheater 
Test laboratory, D. & R. G. 


Test run A. T. & S. F., 5,400-hp. Diesel- 
electric freight locomotive *............. 
Tests 
Boiler, Standing, by Wm. T. Hoecker.. 
Locomotive 
J- a Hidan type vs. K-5 Pacific (N. 
Locomotive No. 5399 Етп n.) 
25*, Hu „© 
Standing, on the N. 195 t., F. 
Collins ............. 5", EN 96 i 
Netting, Front-end (St. L.-S F) КЕТ 


Terminal, and road handling of lon 
freight trains with mixed K and В 
equipments (R. F. & T. E. А.) 

Valve, Poppet, O. 5 

125*, 1418. 169*, 


Testing device, Single-car, by T. H. Birch.. 
Testing, Magnaflux 
Car axles ees voco e WERE PEE 
Equipment for (A. T. & S. F.) 
Tire setting 
At Huntington (C. & O.) 
In the small shop 
Tires (see Wheels, Locomotive) 
done party, Measurement of stresses in car 
ll An 
Toledo, Peoria & Western caboose 
Tool engineering РЕР 
Tool racks (see Shop Kinks) 
Tools, Shop (Т. М. О. A) .............. 
Tracka Raised, for truck repair work (C. & 


Tractive force, C ylinder, of high-speed steam 
locomotives (A. M-E) cerror aens 
Traffic, Export, handled efficiently 
Traffic, Freight, Railroad, s share of 
Train handling (R. F. & T. E. A.) 
Trains, High-speed К 
"City of San Francisco" and “City of 
p Angeles” (C. & N. W.U. P. 
Prospectors (D. & R. С. W.)....295t, 
Transport Board appointments 
Transportation Board 
Trucks, Freight-car 
Defective, cause hot boxes ............ 
Full-cushion, Allied Ry. Equipment Co. 
Trucks, Shop (see Material Handlin; ng Equip.) 
Tubes and flues. Applieation and mainte- 
nance of (M. B. M. A.) ............... 
Turntable extension (Ill. Cen.) 


U 


Union Pacific 
PM ing brake, Cincinnati, at Omaha car 
“City rat Los Angeles" and "City of San 
Francisco" trains 
Electroplating work at Omaha .... 
Grinding Diesel-engine crank shafts 
Hinge crossties, Fabricated, for ar 
lated locomotive ................... 
Locomotives 
4-8-8-4, with two stacks 
Diesel-electric, tested ... 
United States Rubber Co., Metal substitute 
Ursehel: -Pittsburgh tubular car axle (Mech. 


Utilization, Locomotive (see Locomotive util- 
ization) 


V 


Valve characteristics: uon of. on steam dis- 
tribution (R & T. A.) 
Valves, Pop et 


Tests (Penna) ............ 125§, 141$. 
Experience with, by Wm. T. Hoecker.. 
Varnishing, Dip. wood freight-car parts.... 


North American Brake den. 


Vergan, W. E., 
Valve gear development.. 


Vincent, H. S., 


Walt Wyre 


AIL in Season ilice ROLES eraa 
А new broom ....................... 
Gold is where you find it ............. 
Good, Bad and Indifferent ............ 
When the scrap heap yawns .......... 
Waukesha Motor, Co. 
Air-conditioning power unit .......... 
Hesselman oil engine ................. 


vae E City of Los Angeles train. 


* Illustrated article; 


W., at Denver.. 


146* 


35* 


Welding— ( Continued) 
Hose supports and rack 


ig, Brake-beam head (C. D. О. A). 
inks for the small car shop, by Har- 
vey Arthurs ......... cece eee eee 
Oxyacetylene, Boiler and shop applica- 
MONS Of езер на АЙЫКЕНИН КӘ 
Questions and answers 
201, 231, 360, 491, 
Spot, Automatic, in freight-car construc- 
tion (A. C. Е.).................... 


Welding “equipment 
Cutting torches for removing riser heads, 
Air Reduction Sales Co. 
Electrode pressure gage, General Elec. 


Electrodes, Special-purpose, Lincoln Elec- 


нс Co. аала rem arem 
Positioner, Cullen-Friestedt Co. ........ 
Welder, Electric, Portable, Lincoln Elec- 
tric COs: voee er canines d 
Wages 
Average weekly and hourly earnings in 
various businesses ................. 
Conference—Engineers and firemen ... 
Railroad PEP EEEF T terse 90$, 4561, 


es before cars, Union chief says. 
Water glass protector, Tubular, Sargent Co. 
West, Leonard, The car inspector 
Western Maryland 
Hopper cars, Tarpaulin-covered, for ce- 
ment handling ..................... 
Locomotives, 4-6-6-4 
Wheel gages (see Gages) 
Wheel-shop practice (Mech. 
heels, Car 
Passenger, New (Armco) 
Report on (Mech. Div.) 
Scrapping 
Stresses in (American Rolling Mill Co.) 
Wheels, Locomotive 
Driving, Counterbalancing (С. 
Tire setting 
At Huntington (C. & ©.) 
In the small shop 
Whiting Corp. 
omotive, Hoist, Pitless 
Jacks, Electric, Portable ...........-- 
Winterrowd, W. H., elected A. S. M. E. 
vice-president aspris sarran i cece eee eens 
Women on Soviet Railways 
Woodworking machine guards, Oliver Ma- 
chine Co. 
Wrench, Air, for use in bolting car floors 
(Ce DOM A) oii ids ive ire LR 
Wright, Roy V., Remarks by (Mech. Div.) 


Div.) 


I. & L.). 


Y 


Yale & Towne 
Hoist, Portable, 4V;-ton 
Trucks, Hand, with single-stroke lift.. 
Truck, High-lift, for icing passenger cars 


PERSONAL MENTION 


Ahn, H. D. ELE Er REY 
Akins, De Wyatt . 

Allen INT 

Alt, Frank ... 
Anderson, Emil 
Anderson, Ralph Ww 
Angelini. Pedro .. 
Auton, E. R. .... 


Ball, Edward J. 
Barrett, W. 
Beath, D 


Bowie, Edward Greig 
Branning, 
Briers, 
Brossard, J. 
Brown, еее W. 
Buck, Wiliam E. 
Burck, Edward Joseph 
Burns, C. S 

Burns, John Francis ................. 132, 
Callaham, t Н, AC ice erae BD САТТА 
Callahan, T. H. ......................... 
Cannon, Jesse A , 
Carpenter, Kenneth H. 
Carson, Fred L 


$ B. 
Christy, L. R. (Ray) 
Christy, P. О. 
Clapp, Ci Баадыр ваза eem Sm einen m 
Cosgrove, H. J. 
Coulter, A. F. 


Danneberg, P: 
Dean, О. L. ... 
Deitrich, R. E. ....... 


$ editorial; 


1941—GENERAL INDEX (Continued) 


531 
169* 


380* 
377* 
327* 


Deno, C. F. ... 
Dunton, F. D. . 


Eckstein, US Ne 
Eddy, H.D.. 
John . 
Bey. Warren Robert 
Ernstrom, L. 


Faughman, Bernard 
Fernstrom, F. 
Fiedler, Arthur On. 
Fisher, Earl 
Fisher, S M E T T КЫ 
itzgera атеѕ Буз, E ое А 
Fleck, W. i d: Sor M eed ua e ea Mi D t JR UR 
Fieber ‘LOE. 


Gallagher, L. 
Gebhard, A. 
Gibson, G. B. 
Gill, Charles A. 
Gilmore, 
Gimson, William Henry, 
Goble, Frank C 


Goodwin, J Boreas ia ori aRar ж 
Grant, Gregor 
Grimm, E. L. 


Hall, James F. 
Halliday, Д 
Harmison, u B. 
Harrison, R. E. 
Hart, G. B. . 
Harthill, Tohn . 
Hartley. L. A. 
Hartman, Warren P. 
Henderson, W. W. 


Hilsabeck, L. E. 


Hinds, Harrv E. 
T 


L. 
Holland, ан N. 
Holt, J. M. 
Holton, F. C. 
Houghton. W. L. 

Hungerford, Samuel J. ................... 
Hunt. Ei suo S a СТЕ ee oes 167, 


Tames. Frederick T. H 
Jennings, T. F. 

Tirousek, T. T 
Johnson. B. V. 
Tohnson, F. C. 
Johnson. Laurel Boyne 


Tones. H. H. 
Jones, Harry W 


Kascal, W. F. 
Kelker, J. F. 
Kerr. 


Knight, W. G. 
uhn, Т. edax chr ad errr ress 


Leonard, "ры E. eve gin ТОНООНУН 
Litz, F 
Longo, Е. А. 


Lundberg. C harles H 
Lundstrom, 
Lyon, T 

Lyons, WwW. 


Mackall, C. F. 


Maroney, T. P. wisn cece ede cerca ces 
Marquart, Roland H. 

Martin, I. W. 
Martin, W. M. 
Matthews, R. J. 
Maxwell, 
Mayer, 
McAuley, r W. 
McBrian, Ray 
McCorkle, T. 
McVicker, Wiliam 
Meredith, W. 
Michalek, R. H. 
Mitchell, Prank: Kenneth .. 
Mitchell, V. W. ........ 
Mo E 
Moody. F. 


Morales, Pedro С. 
osely, W. S. 
Mullen, Paul . 
Myers, 


t short, non-illustrated article or note; f communication. 


RAILWAY MECHANICAL ENGINEER—1941 


Nancarrow. Н. Da? ese fees bd de 123° 
Napiet; Je Je lu cree p Eheu Cee 161. 
Naylor, HR. o rine ts 124 
Nesh Je Bu isses ee peer VES 391 
Nelson, William ......... sese 
Newman, W. А. ....... 


Nicholson, James M. 
Norton, 


Okerberg. 


ohn I. ... 


O'Meara, John W. ... 502 

Paradise, T. F. 166 

Pod, E. ..... 502 

Preun, T. L. . 462 

Primm, W. P. ... 248. 
Purcell, James СРЕ oe 301* 
Pyne, Robert A. ......................... 88 

Quinn, Tohn L. .. ..............Lueeun. 248 

Dunn, М: М: ёзу нуж уз nameda л 248 

Rasor, H. Wo се eg eat nese hid eG 391 

Ready K. ТЭ. lus BA eed bh tien oa os 502 

Rex. AS Н. uS аа ds er Y Eu 334 

Ке. Wa Tio c oett Gh Re a. 334* 
Renfrew Ro Losses cera 462 

Weg, MC To чалике ы ates ep d e RE 301 

Roffe: СР: 21.4 Sed а eee i ed 462 

Rollings. E. O. п... 168 

Rot, Edward E. ........................ 546 

Rowles, Н. М. 5 оаза edet ga 24R 

Russell, F. E., Jr ou АИЫН 336 

Seate; Co qe aara eer ЫМ cer 248 

Schwartz, |o 248 

Sederquest, “Walter RI 502 

Selby SA CU es deo eee home ee afta 302 

Sherrard, Н. акк erus oen rea |. . 302% 
Shirley, L wt disp cd n tye duos are re 392 

ЗВЫШ Е AD а yaaa dds ook кык 44 

Sidey; W. Ju edd eee cult sre a ааа Dine 462 

Smith; E. M. olus Eee E PATRE VE 44 

Smith, Stanley C. ..................... 166 

Snyder As RE A S ue tas ga ore ether Dt que 167 

Sparks; C: E. ызыл ce Ne enc tee ae y des 302 

Stanton, Grant W... 211 

Steeves.. G. Rs. doc cesses sees en 248 

ОРО E Кык АЛУА ЫЫ 248 
Steins, CK. O O 123* 
Stiglmeier, Albert F. .................... 392* 
Tapp. E. M 

Tatum, J. T 

Taylor, T. R 

Thomas, Paul 167* 


Trayler, Will Anderson, Jr 
Тр, Наггу Е 


Wilk rd, Daniel 
Willey, Dean F. 
Ww illiams, * 
Winningham, R. 
Woodruff, E 


Wri ah H. ev. 


see (Mo 166 
PERSONAL MENTION 
OBITUARIES 
Brown, Rav M. ....................... 88, 124* 
Büscher; Wee ЕЁ; cele vis Le eos eee whee eat ee 168 
Cán RE E E 248 
Driscoll, John Leonard ................... 88 
Flory, Burton Р. ........ .............. 248 
Gimpel, 1 Hiver eds 168 
Gresley, Sir Н. N. .................... 243 
Griffith, W. С._.......................... 392 
Hess, George Franklin .................. . 336* 

Mansfield, John J 

Milton, M. V. .,...ф................... 
Mitchell, Padi H. 

Montgomery. 

Muhlfield, John к 

Neesley, 


N esbitt, che Fes 
North, 


SUPPLY TRADE NOTES 


A.c.f. Motors Company ................... 

Ahlber Bearin; ompan di tah Sad apa certe ep Hand 

and Brake TRE: lios es eu 

AS Бар Ludlum Steel Corp. ......... 300, 

American Brake Shoe & Foundry Се. is ҮҮ. 
American Car and Foundry Co. 

43, 121, 122, 210*, 211, 

American Chain & Cable Co. .............. 

American Engineering Co. ............... 
American Locomotive Company. 
» 


American Rolling Mill Co. 
American Steel Foundries 
American Swedo Iron Corp The 
Anderson. Alex S. уык 
Appleby. W. 
Ardco ае “Compa y. 


Baldwin Locomotive Works........ 121, 333, 
Barnett, E. P. 

Beaudway, W. LS.. O oes 
Beebe, Gerald. 
Bellamy, M. €. 
Bercaw, C. A. 
Bisesi, Joseph Т.. ........................ 
Bleeker, W. Е. .. 
Block, L; E, шакыра EE neha PR EE eed 
Block, Philip D. 
Blunt, J.. Gs. 29 шу даек ый axe e vA ERE 
Bosart, Frank M. 
Brake Equipment & Supply Co. 
Brandeis, Eugene .................. 
Brill, J. G., Company 
Brophy, James 
Brown, C. ДА. es сууы ылкы ыы chen aod 
Brown, G George N. 
Browning, Bennett C. 
Bruce, Alexander D. ..................... 
Bruce, Samuel S., Jr. .. 

Budd, Edward G. Mfg. Co. . 

Buffalo Brake Beam Company 
Bullard Company, The 
Burdorf, Harry A. ... 
Byers, A. M., Co. ..... 


Cady, 


C etin EC Bol v VIS 
Corian Andrew 


Craton, Foreman a 
Crawford, J. 

Cross, Milford 7. 
Curtis, James А. 
Curtis, Paul D. 


Daley, Thomas E. ................. ...... 
Davis E omes E: te) barn 


romp 122, 247, 
Duryea, О. C., Corp. .............247, 391, 


Edison, Thomas A., Inc. .................. 
Electro-Motive Corporation 
Elliot, A. H. 
Emery, Erastus . 
Ennis, Joseph B 
Erlacher, A. J. 


Farquharson, James A 
Fithian, E. 
F itzgerald, 
ening. T 

Flinn, Ernest A. 
Foss, M. A. 
Frame, Robert E. 
Frank, Robert J. . 


* Indicates photograph. 


ames 5, 


Gale Service & Construction Со . 
General Electric Co. 
General Steel Castings Corp. 
Gisholt Machine Co. ...................... 
Given, William B., Jr. 
Goble, Arthur S 


Солы, С G d 

Goodrich, B. 
Gordon, Leon ee eer ыы 
Graham-White Sander Co. 
Green, Curtis С... ..................... 
Green, George L. ..... 
Grip Nut Company 
Gunther, F. C. 
Gustin-Bacon Manufacturi & 
Guyer, Roy A. 


Henry, anid T. 
Hess, Franklin E. 
Hicks Co., C. D. 
Hobart Brott W. B 


Independent Pneumatic Tool Co., 
Inland ps Co. 


Keller, Paul .............. 
Keyser, Howard W. 
Konkle, Alexander 

Kunsman, E. J 


Law, Marion, Jr. 
LeFebvre, Gordon 
Leighton, W. M 
Lever, 
Lindus, F. 


Pippen Pu NE II 
ewellyn, J. T., 
P Ww. 


McKenna Metals Co. ................. 300, 
McNaughton, реки — 121, 
Mensch, H. 


Middleton, B. ` 
Miller, David T 
Miller, John W 
Miller. Lewis Railroad F 

Miller, Sherman 


Zap! 


Morris, William S. 
Mullin, Howard J. 
Murphy. Francis 
ж T. H. 


Nash, 


ompany ................ 
National Lock on Gompa aw 


National Tube Co. 


Packless Metal Products Corp., The 
Pan-American Airways Corp. 
Pangborn Corp. ......................... 
Paxton-Mitchell Co. 

pa Ф У. 
prts Wu usce ree SIS ioe os irr 
Pitts| urgh Piate Glass Co. 


Pryor, Samuel Кое S A OAS 
Pullman-Standard Car Mfg. Co. 


8 


Radcliffe, Alva E. ....................... 30 Superior Car Door Company .............. 121 Williams, Sidney D. .................. 

Ralston Steel Car Co. eto dani bis УИ 247 ykes, Wilfred siine ninen naaa Ашу е» 247 Wilson Engineering. Corp. 

Rausch, Clarence EEE E S 165* iene ails Gould Corp. .. 460 Wright, George 1. ................... 

Reéibel; Jay Му Аа ао: 43 Swatfordy C. Kc genres a E ga ee otk iea 43 Wright, John B. ..................... 
hame, Frank «ue 122 


Richardson DM 360 Talbot, J. T. 165 

Ristine, John D. | төз — Ten E woo 334 SUPPLY TRADE NEWS 
Rome 0 C. 502 Tet ^ NE nod M Es e Uus саа Sia АТО She 334 OBITUARIES 

Rosboro, Otis A 43 Thats Sf Е os 

Roth, Eugene 389 Thulin, Earl E 121 Allen, C. Loonis soo. spender rex xn 
Ryan, W. M. .. 247 Thulin, Earl E.. ny 121 Anderson, Alex T 

Sadler, W. Howe 165 Timken Roller Bearin Company ........ Хо, 104 ae N. Wo 

Safety Car Heating & Lighting Co.. 390 Tripp, Chester D. sese Re Rennison, William 7 

Sanders, Elmer N. 300 Bullard, Dudley Bre 

Sargent, Fitzwilliam x7 Union Asbestos & Rubber Co. 334 Cairncross, Robert I 

Sauer, J. A. 460 Union Railway Equipment Co. oe 43 Coffin, Joel S., Jr. . 

Schmidt, Max 489 Universal Power Corp. ................... 33 DeGuire, George Nu uds 

Schultz, Н. A. 389 i ! " ’ X Dickinson, Edward H. ...............3 n 
Seamless Steel Tube Institute ............ 122 Vanadium Corporation of. America ........ 211 Dilley, Edward S. ....................... 
Selover, Newton P. ..................... 164 Van Hassel, А. csse 237.  Dreibuss, Н. C. ......................... 
Sharp, John H .......................... 86 Van Meter, Ro Joo... ае 247% Duryea, О. С... 
Sharpe, Forrest G. ...................... 247 Van Nort, {ohn Е 122 Eubank, Daniel L. ................... 
Sherman, Coolidge ...................... 460 Vapor Car lleating Co., Inc. 4060 Gale, Frederick A. ....................... 
Sherman; LB... e e rm eeh 164 Vascoloy-Ramet Corporation 389 Gilbert,” Harry Т. gency) chee geese cnt Guns 
Shipley, Norman Were aie heehee ERN 211 Viloco Railway Equipment Co. 390 Gilg, Henry, Jer riens oh Р И 
Shirley, Olcott & Nichols ................. 43 : А Нашепе Se КИ УЕА 
Siebert, Charles T., Jr. .................. 247 Walker, Alfred R. ...................... 121 Hamm, Wiliam Si he Cr А кукы oe 
Skinner, J- E. oreet pr 210 Walsh, James Hudson, A. H. .......................... 
Snyder, Orge ОРООНО А 210* Watson, Robert .... ahnke, Chane: HL teemade к ЕС eni 
Sontag, Robert E. ........................ ПЕ. Watt, Herbert J. 3 ones, George Н. ........................ 
Spackman, С. Donald .................... 121 Ww augh Equipment Company .......... 164, 390 Cruse, Otto V. .......................... 
Spain, Gale Beat dise d: purget as НА 43 Weigman, Ernest H. .................86°, 165 Mann, Henry S. ......................... 
Spangler, Ohü M. cec s eee RISE E REA 43 Weinberg, Н. Loo... ee cee eee 121 Martin, George V. ooo cece enirn 
Spencer, J. B. essen 165 Westinghouse Air Brake Company ...56, 87. 460 Miller, Charles Eo I III sss 
St. Louis Car Company Bo iue opea PASE d 391 Wherrett, H. S. aurere anandan EX 210 Miller, William ......................... 
Stancliffe, W. аку ыа Wind ri ene DETUR БЫ 390 Whetstone, Pearce ....................... 390 Moore, Tom .......... 0.00 Шу аукатын eee 
Standard Car Track Company ............. 86 White, Dewey А. ........................ 122 Nelson, Peter К. ...............u suus. 
Standard Stoker Co., Inc., The ........... 460 Whiting Corporation ..................... 43 Nolte, Charles B. ........................ 
Stevenson, Е. Al... кс cece eee ee eee 390* Wi теу, Horace M. адаа 334 Roberts, John A SU O PU ы OA кра 
Strauch, J.B... mee 460 — Williams, B. В. 86, 502 Sexton, John Е 
Sturmfelsz, George J. .................... 300 Williams, Frank S. Senap eane еюукзжа кук 211 Werner, E ii E EET RENE 
Superheater Company, The ............... 247 Williams, Va. ES osse rH ae 502 Wilson, Fred J. ......................... 


1941—GENERAL INDEX (Continued) 


* [ndicates photograph. 


The inclusive page numbers of each 1941 issue of the Railway Mechanical Engineer are as follows: 


January ch aie озара wea aise 1- 44 
Febrüaty: 2 0:4 rue ERICH abe secede 45. 88 
March s ieee dU ADOS penis А 21... 89-124 
April uen emen Add beber piece 125-168 
May ose а eee ES 169-212 
June Ko hbe uo Es PER Week gated 213-248 


July .... 
August .. 


September 


October .. 


November 


December 


НН 249-302 


Ы Р Ter a e gere 303-336 
was eh en rv tat ra Sieh d ND 337-392 
CUT Re vie ended sa deos. 399:462 


= Railway =: 
Mechanical Engineer 


FOUNDED IN 1832 


O MINIMUM CORROSION 
O MAXIMUM STRENGTH 
O NO LOSS OF LADING 


_HOPPER FRAMES 


PA RENI AKA 


VERTICAL 
TURRET 


| HE cost cutting performance of the Vertical Turret Lathe i 


railroad shops and its remarkable range of adaptability are know 


from coast to coast. 


When judged from the standpoint of economical production, m 
one disputes the leadership of a Bullard and therefore it just naturalh 


becomes a standard for comparison. 


Because of this fact the Vertical Turret Lathe has often indirectl 
helped to increase the outputs of other units by showing th 


economies of multiple tooling and multiple cutting. 


When you stop to consider that Vertical Turret Lathe economie 
have often refunded the entire investment within one year, yg 
will just naturally come to the conclusion that your next machin 


tool requisition should be headed with a sufficient number of Bullard 
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THE SUPERINTENDENT OF 
MOTIVE POWER SAID: - 


IT’S CONTROLLED: Every step in manufac- 
ture is carried on on specialized equipment. 
Modern automatic controls eliminate varia- 
tions due to the human element. 


IT'S UNIFORM TO START: The large sponge 
ball yields a bloom initially more uniform 
in analysis and structure than was possible 
with old-style material after rerolling. 


IT'S TRUE: The combination of close control, 
modern equipment and skilled workmen 
produces bars consistently true to size, 
round, and straightness, and free from 
surface defects. 

Byers does NOT make staybolts, 
but is merely a supplier of staybolt 
iron to staybolt manufacturers and 
to railroads. The use of Byers stay- 
bolt iron has effected savings for 
many users. If you are interested 
in making similar savings, we'll 
gladly furnish details. 


34 


IT'S UNIFORM TO FINISH: The ар іп 
size, ‘shape a: and structure facilitates machin- 
ing operations. There is no "out of round" 
to cause black threads or hard spots to 
deflect drills. 


IT'S PROPERLY WORKED: Modern production 
equipment . . . including a 900 ton ca- 
pacity press, 40” blooming mill, and in- 
strument-controlled furnaces . . . insures 
reduction at proper temperatures. Piling is 
done to an approved pattern. All bars in 
the entire pile are thoroughly welded. 


YOU SAVE ON 
BASE COST, 
T00 


Our methods and facilities permit 
usto produce iron of staybolt quality 
as a standard rather than an expen- 
sive special item. Instead of paying 
a premium for these advantages, 
they come at an actual saving. 


A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Boston, New York, Philadelphia, Washington, Chicago, 
St. Louis, Houston, Seattle, San Francisco. 
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New York Central Buys 50 


4-8-2 Type Locomotives 


T ue New York Central is now placing in service, as de- 
livered, 50 locomotives of the 4-8-2 type. Twenty-five of 
these units are completely equipped for passenger and 
freight service while the remainder are fitted for freight 
service only. The passenger and freight locomotives are 
known as the railroad Class L-3a and were built by the 
American Locomotive Company. The íreight locomo- 
tives are known as the L-3b Class and 10 of these were 
built by the same builder, while the remaining 15 freight 
locomotives were built by the Lima Locomotive Works. 

Some time ago two L-2 Class locomotives were con- 
verted for high-speed service by the application of light- 
weight revolving and reciprocating parts and improved 
cross-balancing. These two locomotives were tested ex- 
tensively to determine the comparative effect on track 
with 69-in. drivers of these locomotives and the 79-in. 
drivers of passenger locomotives at speeds from 60 to 85 
m. p. h. The results indicated a performance for the con- 
verted locomotives equal to that of the locomotives de- 
signed specifically for passenger service. The principal 
features of the converted power have now been incor- 
porated in the new L-3 Class locomotives. 

'The new power is fitted with unusually large tenders 
having 43 tons fuel capacity and water capacity, because 
of the use of water scoops, is limited to 15,500 gal. 


The Boiler 


The boiler of the Class L-3 locomotives is of the coni- 
cal type S274, in. inside diameter at the first course and 
94 in. outside diameter at the largest course. The boilers 


Half of this group of freight 
locomotives are completely 
fitted for main-line passenger 
service—Lightweight parts and 
improved balancing are im- 
portant features 


are designed for a working pressure of 255 Ib. and the 
three 315-in. safety valves are set to release at 250, 252, 
and 254 Ib. The boiler is supported on the bed by waist 
sheets at the guide yoke and between each two pairs of 
drivers. Expansion shoes are used at the front and rear 
of the firebox. All boiler sheets are carbon steel and 
all rivets of soft steel. The principal boiler dimensions 
and proportions are shown in an accompanying table. 

Welding is employed on all inside firebox seams. The 
flues are welded into the back flue sheet aíter final shop 
test. Seal welding of seams was used on the outside 
firebox at all four mud ring corners and the ends of the 
barrel-course longitudinal seams are butt-welded for 12 
in. from the ends of the courses. In the throat sheet and 
inside back firebox sheets the five openings for the five 
3-in. arch tubes are built up, by welding, from sheet 
thickness to 34 in., and 4% in. diameter to provide for 
greater tube bearing in the sheets. 

The firebox ring is cast steel, machined at all sheet 
and crosstie fits. 


One of the freight locomotives built by Lima Locomotive Works 
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Erecting elevation and cross sections of the New York Central L-3a locomotive 
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Locomotive No. 3006—one of 
those equipped for passenger serv- 
ice—at the Schenectady plant of 
the American Locomotive Company 


All flexible firebox staybolts are the Flannery D Type 
head, hollow-drilled bolts. The crown stays, using UW 
sleeves and A caps, are in seven rows on each side of 
the shell starting with the fourth row from the top 
center line and running the full length of the firebox and 
combustion chamber back of three front rows of expan- 
sion stays. These expansion stays are in 10 rows each 
side of the top center line. There is a complete installa- 
tion of flexible water space stays in the combusion cham- 
ber, throat, sides and back head except for one row above 
the mud ring. Where flush-type flexible are required, 
the FW sleeves with A caps are used. 

Rigid crown stays are used in the three rows on each 
side of the top center line for the full length of the firebox 
and combustion chamber, back of the three front rows 
of expansion stays. 

The bituminous coal is fed by a Standard HT stoker 
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and burned on Firebar grates. The brick arch is sup- 
ported on five 3-in. tubes. Water is supplied to the boil- 
ers by Nathan, Type 1918 B non-lifting injectors on the 
right side and feedwater heaters on the left. Worthing- 
ton 5% SA heaters are applied to the 35 Alco-built loco- 
motives and the 15 built by Lima are equipped with 
Elesco K5OL heaters. 

The boilers have Type E, 100-unit, single-loop, super- 
heaters with American throttles integral with the head- 
ers. The steam pipes have an inside diameter of 8% 
in. Steam dryers are used in the dome on both the 934- 
in. main dry pipe and on the dry pipe leading to the main 
turret. The latter is located in the roof sheet outside 
the cab and the valve controls are conveniently arranged, 
and marked, on a panel over the back head near the cab 
roof. All auxiliaries, except blowers, operate on satur- 
ated steam from this turret. The blowers are supplied 


The boiler is the conical type with combustion chamber and full flexible staybolt installation 
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Principal Dimensions, Weights and Proportions of the New York Central 4-8-2 Type Locomotives 


TAGE ie Sees ae OE IE EET лла L-3a L-3b 
BUGGY чы: sons exque RD ER Alco (25) Alco (10) Lima (15) 
Road numbers 3000-3024 3025-3034 3035-3049 
Date Бш ................ sss Nov.-Dec., 1940 Dec., 1940 
Уе Dess eee doo del Pass. and frt Freight 
Dimensions: 
Height to top of stack, {t.-in.. 14—11!; 14—11, 
Height to center of boiler, А д 
ШШ eve orte 10—0 10—0 
Width overall, ft.-in......... 11— 746 11—74 
Cylinder centers, in.. 91 91 
Weights in working order, ib.: 
On апуегз................. 262.000 * 265,000 
On front truck. 70,400 * 65,100 
On trailing truck. 56,100 * 63,400 
Total engine.. 388,500 * 393,500 
Tender (two-t! 302.240 * 303,990 
Whee! , ft.-i 
Driving... oer er Дар 19—0 19—0 
Engine, total............... 43—1 43—1 
Engine and tender, total..... 95—11) 95—11! 
Wheels, diameter outside tires, in.: 

Driving ios cies scenes es 69 69 
Front truck................ 33 33 
Trailing truck.............. 44 44 

Engine: 
Cylinder, pumbers, diameter 
and stroke, in.. К 25!5 x 30 25!; x 30 
Valve gear, type............ Baker Baker 
Valves, piston type, size, in. 14 14 
Maximum travel, іп......... 815 815 
Steam lap, іп............... 1% 1% 
Ezhaust clearance, in........ is Ж 
Cutofi in full gear, per cent. 82 82 
Boiler: 
Type... oii dae ev P Conical Conical 
Steam pressure, lb. per sqm. in 0 0 
Diameter, first ring, inside, 82% 82% 
Diameter, largest gutes in 94 94 
Firebox, length, іп.......... 120% 120% 
Firebox, width, їп. eA ЧА 90% 90% 
Height mud ring to crown 
sheet, back, іп........... 69 69 
Height mud ring to crown 
sheét, front, іп............ 89% soy 
63 63 
5—3 5—3 
50—24 50—24 
198—314 198—3! 
Length over tube sheets, ft.-in. 20—6 20—6 
üel i o eo nee neg ena Bituminous Bituminous 


with superheated steam from an auxiliary turret near the 
front end the blower valves in lines from this turret are 
controlled from the cab. 

Other boiler accessories are shown in the accompany- 
ing list of equipment and materials. 


Engine Bed, Wheels and Bearings 


The engine bed, supplied by General Steel Castings 
Corporation embraces the cylinders and back heads. 
guide yoke and valve-motion supports, air-pump brack- 
ets and frame cross-members. The right and left main 
bed members are on 40-in. centers. The beds are all 
arranged for roller or friction-bearing application and 
have the wheel centers so spaced as to permit the installa- 
tion of 72-in. drivers, if desired. Should this be done, 
the height of the locomotive will be increased 1 їп. 

The spring rigging is the conventional equalizer and 
elliptic spring design with reverse camber driving 
springs. The hangers, links and intermediate equalizers 
are mild steel while the trailer truck and transverse 
equalizers are normalized carbon vanadium. The springs 
. are carbon steel, with cast-steel saddles. 

The driving wheels are the Boxpok type on 40 loco- 
motives and the web-spoke type on the other 10. АП 
four pairs of drivers are cross balanced. The over- 
balance at Nos. 1 and 4 wheels is 115 Ib., 166 Ib. at the 
No. 2, or main wheel, and 132 Ib. at the No. 3 wheel. 
The dynamic augment at diametral speed is 7,950 Ib. 
at the main wheel, 6,350 Ib. at the No. 3 wheel, and 5,500 
at the Nos. 1 and 4 wheels. This compares with the 
dynamic augment of the L-2d class of 13,900 Ib. on 
the front and back wheels and 15,400 Ib. on the main 
and intermediate drivers. 


4 


L-3a L-3b 
Grate area, sq. ft............ 75.3 35.3 
Heating surfaces, ва. ft. 
Firebox and comb. chamber.. 338 338 
Arch {иоев................. 35 35 
Firebox, total.............. 373 373 
Tubes and flues............. 4,284 4,284 
Evaporative, total.......... 1.657 4,657 
Superheating............... 2,080 2,080 
Comb. evap. and superheat.. . 6,737 6.737 
Tender: 
Туре: teu eL аа Rectangular Rectangular 
15,500 15,500 
43 43 
Six-wheel Six-wheel 
General data, estimated: : 
Rated tractive force, engine, 
85 per cent, 1Ь............ 60,100 60,100 
Rated tractive force, booster, 
ПОВЕСИЛИ © ensi Ss 14,000 
Total rated tractive force, Ib. — — ...... 74.100 
Weight proportions: 
Weight on drivers + weight 
engine, per сепї.......... 67.4 * 67.4 
Weight on drivers + tractive 
FORE а ue test 4.36 * 4.41 
Weight of engine + evap. 
heat. surface............. 83.5 * 84.5 
Weight of engine + comb. 
heat. surface. ............ $7.7 * 58.4 
Boiler proportions: 
Firebox heat. surface per cent 
comb. heat. surface....... 5.54 5.54 
Tube-flue heat. surface, per 
cent comb. heat. surface... 63.6 63.6 
Superheat. suríace, per cent 
comb. heat. surface. ...... 30.9 30.9 
Firebox heat. surface + grate 
pu opp 4.96 4.96 
Tube-flue heat. surface + 
grate агеа............... 56.9 56.9 
Superheat: surface + grate 
"pep 27.6 27.6 
Comb. heat. surface + grate 
pu PERSEE EET ETE 89.5 89.5 
Evaporative heat. surface + 
grate атеа........... Р 62.0 62.0 
Tractive force + grate ar Я 789.0 789.0 
Tractive force + evap. heat. 
aürface o leu prese 12.9 12.9 
Tractive force + comb. heat 
süríace.. cr eed 8.93 8.93 
Tractive force X diameter 
drivers + comb. heat. 
den ge aN A Dane DE 615.4 615.4 


urface 
Ww ано of Alco L-3b locomotives not available. 


Twenty-five locomotives are equipped with carbon- 
vanadium driving axles and Timken roller bearings while 
the other 25 have medium carbon-steel axles and crown 
bearings. All driving axles are hollow bored, 4 in. 
diameter. The journal sizes on the roller-bearing axles 


Comparison of Characteristics of New York 
Central 4-8-2 Locomotives 


L-3a 
L-2d Freight 
1.-2d converted and L-3a 
Freight 2998 Passenger Freight 
Builder.. Alco Alco (25) Alco (10) Alco 
(15) Lima 
Road numbers... . 2925-2997; 2998 3000-3024 3025-3034 
2999 3035-3049 
Date built . Nov. 1929 Nov. 1929 Dec. 1940 
Service Freight Passenger Passenger Е 
and and 
freight freight 
Weight on drivers in working 

order, lb....... .. 250,000 257,000 262,000 265,000 
Total engine weight, in work- 

ing order, Ib... . 370,150 385,100 388,500 393,500 
Weight of tender, in ‘working 

order, 1Ь.............. 313,500 313,500 373,900 
Cylinders, diameter and $ 

stroke, in.. .. 27 x 30 2514 x 30 2514 x 30 
Driving wheels, diam., 69 69 69 
Steam pressure, lb..... 225 250 250 
Buel cy As узы aoa .... Bit. coal Bit. coal Bit. coal 
Grate area, sq. ft.. 75.3 75.3 75.3 
Firebox heating surface, total, 

ац. seeks 384 354 373 
Evaporative heating surface, 

BQuft эзы ocr кайык 4,556 4,556 4.657 
Superheating surface, sq. ft... 1,931 1,931 2,080 
Tractive force, engine. Ib ‚620 60,100 60,100 
Tractive force with booster... 73,020 73,850 74,100° 
Dynamic augment on main 

driver at diametral speed, Ib. 15,400 7,950 7,950 


"Boaster on freight locomotives only. 
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are 12944 in. for the main and 1154 in. for the others. 
On the Din. bearing axles, the journals are 1274 in. by 


Lubrication—New York Central 


L-3a 
Alco 
(3000- 3024» 
Right.side lubricator-valve 
oil . А Nathan DV-S, 
26 pts. 7 feeds 
No. of feeds: 


Cylinder and valves.. à 4 
1 


МССР 4 1 
Feedwater pump..... o 1 
СУШИ PAE скы шун А No 


oil 


Nathan DV-5, 
26 pts., 10 fceds 
No. of feeds and points 
lubricated: 
Engine-truck-wheel 
pedestals.......... P 
Valve-stem guides. ...... 1—4 
Main guides.. : 1—2 
Driving-box hub face.. 
Driving-box pedestals. . 
Driving-box wedges. 
Trailer-truck pedestal 
Trailer-truck center pi 
and radial buffer....... 
Total no. of feeds and 
points lubricated. . 
Engine-truck center plate.. 


Alco 
(3025-3034) 


4-8-2 Type Locomotives 


L-3b 


Lima 
(3035-3049) 


Detroit Mod. B, Detroit Mod. B, 
32 pts. 7 feeds 


32 pts. 6 feeds 


4 4 
1 1 
1 1 

1 None 
None None 
Detroit 


Mod. B. 32 pts., 14 feeds 


2—8 
1—4 
1—2 
2—8 
4—16 
2—8 
1—4 


1—3 


14—53 
Oil cup 


Alemite hard grease fittings: 
Main and side rods...... 
Electrical rod, back end. 
Main crank pin. 

Alemite soft- -grease “fitting 
No. 1396 
Valve gear, except valve- 

stem guides. ....... sd 
Valve-stem guides. .... 
Reverse gear. 
Reverse shaft bearings and 
arms 


Speed recorder....... 


guide..... 

Waterscoop shaft bearings 

Trailer spring hanger pin 

Reach-rod guide, reverse 
gear. 

Feedwater pump (Elesco) . 

Lateral-motion device. . 

Side-rod knuckle pins. 

Tender brake slack ad- 
juster pull rod.. 

Rex valve-oil fitting ‘No. 
15: Crosshead roller- 
bearing wrist pin. ..... 

Tender-truck  roller-bear- 
ing pedestals. 

Throttle cam-shaft packing 

Tender-truck center plate 
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No. G-575 
No. G-575 
No. 1267 


None 
With— Class L-3a only 


With 
With 


With 
With 


Valve oil with separate oil cup 


Oil cup 


The valve motion and 
running gear — The 
side and main rods 
are manganese vana- 
dium steel and the 
crosshead, piston and 
piston rod are 
Timken lightweight 
design 


14 in. 
ings and hub plates, and Franklin adjustable wedges and 


and 11 in. by 13 in., respectively. Magnus bear- 
snubbers are used on these locomotives. The Alco lateral 
cushioning device is used on Nos. 1 and 2 wheels. Pro- 
vision is made for future application on the intermediate 
or back wheels. The resistances at the front and main 
wheels, where this device is used, are 17 and 8 per cent, 
respectively. The lateral is % in. and Ў in., respec- 
tively. 

'The engine truck is the General Steel Castings Cor- 
poration's constant resistance type with carbon-vanadium 
axles and roller bearings. Timken bearings on the pas- 
senger locomotives and SKF bearings on the freight 
locomotives. The trailer truck is the Delta outside-bear- 
ing type with Timken bearings mounted on carbon-steel 
axles. Provision is made íor trailer brakes and on 
the freight locomotives for boosters which will be applied 
by the railroad. 


The Running Gear 


All bushings on the engine trucks and in the engine 
bed are Ex-Cell-O. The piston, piston-rod and cross- 
head assemblies were furnished by the Timken Roller 
Bearing Company. The heads are steel with American 
Hammered piston rings; the rods are chrome-nickel- 
molybdenum steel with the Timken grooved fit in the 
aluminum-alloy-shoe  alligator-type  crossheads. ‘The 
wrist pins are case-hardened nickel-chrome steel. King 
type packing is used on the rods. The passenger power 
has 3$-in. head-to-head clearance, front and back and 
the freight locomotives 14 in. at the back and !4 in. at 
the front. The piston fits are interchangeable on all 50 
locomotives. 

The side and main rods are I-section manganese- 
vanadium steel, normalized and tempered. Hunt-Spiller 
gun iron with Magnus bronze bushings are used at the 
main pin floating bushings while the latter bushing mate- 
rial is used at all other pins. The main pins are nor- 
malized carbon-vanadium steel and the others are carbon 
steel, normalized and drawn. All crank pins are hollow 
bored. 

Baker valve gear is used on all 50 locomotives. This 
gear is controlled by a Barco M-13 reverse gear on the 
freight locomotives and by a Franklin F-2 precision gear 
on the passenger locomotives. 
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The Cab 


The cabins built of No. 35% hard, No. 8 gage aluminum 
with 3$-in. steel rivets and wood lining. Aluminum is 
also used for angles, tees, bead and trim, gage board, 
cab-door frame, stationary rear windows and cab deck 
side sheets. The deck is diamond-pattern steel plate. 

The cab is supported at the rear by a bracket on the 
bed and at the front by a patented cab saddle which 
allows for firebox expansion. 

The cab interior is arranged for maximum accessi- 
bility to controls and has a single seat on the right side 
with two seats on the left side. 
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Front elevation of the tender tank 


Lubrication 


The extent to which mechanical and pressure grease 
lubrication has been used on these locomotives may be 
seen by reference to the accompanying table, indicating 
locations lubricated and the type of equipment used. The 
mechanical lubricators are mounted on the right and left 
sides of the engine and are actuated by linkage from 
the top of the combination lever. 


Brake Equipment 


The foundation brake equipment is the American 
Brake Company's design and the operating equipment 


NEY 


Partial List of Equipment and Materials on the New 
York Central 4-8-2 Type Locomotives 


Engine bed; engine and trailer 


trucks; bumper beams; ash 
БАЛЕ" ег ARC ae ore сени Steel Castings Согр., Eddystone, 
a. 
Nickel  cast-steel — engine-bed 
pedestal caps;  nickel-chro- 
mium-molybdenum steel forg- 
ings for all reciprocating 
parts other than main side 
POUR: соза vs Sales sale ciate The International Nickel Company, Inc., 
New York. 


Lockhart Iron & Steel Co., McKees Rock, 
a. 


Scientific Production Corp., New 


York. 
General Steel Castings Corp., Eddy- 
stone, Pa. 

American Locomotive Co., Railway 
Steel Spring Div., New York. 
Crucible Steel Co. of America, New 

York. 
General Steel Castings Corp., Eddy- 
stone, a. 

Union Steel Castings Div. of Blaw- 
Knox Co., Albion, Mich. 
Carnegie-Illinois Steel Corp., 

burgh, Pa. 
Armco Railroad Sales Co., Middle- 
town, Ohio. 
American Locomotive Co., New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
American Locomotive Co., New York. 


Pitts- 


Lateral-cushioning devices..... 
Automatic compensators 
BnübDefá wore cbs ne her n (25) Franklin Railway Supply Co., Inc., 
ew York. 
(25) Magnus Metal Div., National Lead 
Co., New York. 
(25) The Timken Roller Bearing Com- 
pany, Canton, Ohio. 


(25) The Timken Roller Bearing Com- 
pany, Canton, Ohio. 


Roller bearings: 
Driving wheels 


Engine truck .............. (25) The Timken Roller Bearing Com- 
Ies Canton, Ohio. 
(25) SKF Industries, Philadelphia, Pa. 
Trailer ‘wheels: i.e IU (50) The Timken Roller Bearing Com- 
pany, Canton, io. 
Brake equipment ............ New York Air Brake Co. New York. 
Engine-truck brakes ......... (25) American Brake Shoe & Foundry Co., 
ew York. 
Driver brakes .............. American Brake Shoe & Foundry Co., 
New York. 


(25) National Malleable and Steel Cast- 
ings Co., Cleveland, Ohio. 
Standard Railway Equipment Co., Chi- 

cago. 
Franklin Railway Supply Co., Inc., New 
York. 
(25) Bethlehem Steel Co., Bethlehem, Pa. 
(25) Otis Steel Co., Cleveland, Ohio. 
(35) Lukens Steel Co., Coatesville, Pa. 


Coupler, drop .............. 
Uncoupling-shaft brackets .... 
Radial buffer ............... 


Boiler and firebox steel....... 


Firebox steel, deoxidized 


Firebrick- oras assed аек: >,» а» (25) American Arch Co., Inc., New 
ork. 
(25) General Refractories Co., Philadel- 
delphia, Pa. 
Hot rolled steel sheets........ (35) Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 
Boiler studs ................ Crucible Steel Co. of America, New York. 


Joseph T. Ryerson, Inc., Chicago. 
Flannery Bolt Co., Bridgeville, Pa. 


Staybolt iron 
Flexible staybolts and sleeves. . 


Steel tubes and flues ........ (5) Steel & Tubes, Inc., Cleveland, Ohio. 
Boiler and cylinder lagging.... Johns-Manville Sales Corp., New York. 
Boiler jacket .......... е% Carnegie-Illinois Steel Corp., Pittsburgh, 


a. 
(25) The Lunkenheimer Company, Cin- 


Blower valves К 1 r 
cinnati, Ohio. 


YORK CENTRAL 


The tender coal capacity is 43 tons 
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Steam-pipe casing ........... (35) American Locomotive Co., New York. 
б (15) Lima Locomotive Works, Lima. Ohio. 
Superheater 0.0.00... 0. eee eee The Superheater Company, New York. 
Superheater units .......... . (25) Steel & Tubes, Inc., Cleveland, Ohio. 
(25) Pittsburgh Steel Co, Pittsburgh, 
^a. 
Throttle n Музу акык» American Throttle Co.. New York. 
Throttle air-ioint packing..... (35) The Garlock Packing Company, Pal- 
myra, N. Y 
Steam drier: А . 
Main dry pipe ............ The Superheater Company. New York. 
Turret dry pipe .......... . Dri Steam Valve Sales Corp., New York. 
Smokebox hinges ............ The Okadee Co.. Chicago. 
Smokebox screen .......... .. (38) Wickwire Spencer Steel Co., New 
ork. 
(15) The W. S. Tyler Co, Cleveland, 
Ohio. 
Feedwater heater ............ (35) Worthington Pump and Machinery 
Corp., Harrison, N. J. 
(15) The Superheater Company, New 
York. 
Feedwater strainers .......... The Okadee Company, Chicago. 


Injector, non-lift; boiler checks, 
Injector type and feedwater 
heater а seu Signed 


Deck sprinklers ............. 


Nathan Manufacturing Co., New York. 

Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 


Blow-off cocks .............. (25) The Okadee Company, Chicago. 
(25) Wilson Engineering Corp., Chicago. 

Blower-pipe elbows .......... Barco Manufacturing Co.. Chicago. 
Washout plugs. arch tube, cyl- 

inder port, tank drain and 

smokebox inspection ....... Huron Mfg., Detroit, Mich. 
Continuous blowdown ........ National Aluminate Corp., Chicago. 
Stoker: cens uw Cedex Standard Stoker Co., Inc., New York. 
Grates т.а ЬЕ Waugh Equipment Co, New York. 
Ash-pan flusher ............. The Okadee Company, Chicago. 
Fire door ................... Standard Railway Equipment Co., Chicago. 
Cylinder bushings; piston valve 

bushings; valve bull rings; 

valve-packing-ring castings; р А 

outer bushings ......... ... Hunt-Spiller Manufacturing Corporation, 

Boston, Mass. 

Steel bushings .............. Ex-Cell-O Corporation, Detroit, Mich. 
Cylinder cocks .............. The Okadee Company, Chicago. 
Piston and piston rod ........ The Timken Roller Bearing Company, 


Canton, Ohio. 
Piston-rod and valve-stem pack- 


Юй esce ce test Ra A ede U. S. Metallic Packing Co., Philadelphia, 
a. 
Piston packing rings ........ . Koppers Company, American Hammered 
Р i "ton King Div, Baltimore, Md. 
Manganese vanadium alloy in Я . 
fore WS uae ed aa e ra ir dr Vanadium Corp. of America, New York. 
Valve gear ................. Pilliod Co., New York. 
Crosshead .................. The Timken Roller Bearing Company, 
Canton, Ohio. 
Drawbar (Safety bar) ...... сепи Railway Supply Со., Іпс., New 
ork. 
Top guides, floating ......... American Locomotive Co., New York. 


Bearing metal for driving-boxes, . ; 
rods, and miscellaneous .... Magnus Metal Div., National Lead Co., 
ew Yor! 
(25) Franklin Railway Supply Co, Inc., 
ew York. i . 
(25) Barco Manufacturing Co., Chicago. 


Reverse gear ............... . 


Reverse-gear flexible connection Packless Metal Products Corp., Long 
Istand City, N. Y 
Aluminum cab, running boards, 
dame and steam-turret cas- А 
ing ....... СОА Aluminum Co. of America, Pittsburgh. 
a. 
Cab side windshield ......... American Locomotive Co., New York. 
Cab side windows ........... TRE 9; M. Edwards Co., Inc., Syracuse, 
Cab seat box cushions ....... Sponge Rubber Products Co., Derby, 
onn. 
Clear vision windows ........ The Prime Manufacturing Co., Milwau- 
kee, Wis. 
Shatterproof glass ........... (35) Pittsburgh Plate Glass Co., Pitts- 
: urgh, Pa. 
Cab curtains ................ Lehon Co., Chicago. 
Cab apron .................. Alan Wood Steel Co., Conshohocken, Pa. 
Air gages .................. Ashton Valve Co., Boston, Mass. 


Steam gages, water-level indica- 
tor, safety valves Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 

(25) Ohio Injector Co., Wadsworth, Ohio. 

(10) Walworth Company, New York. 

(15) Crane Co., Chicago. 

Nathan Manufacturing Co., New York. 

Corning Glass Works, Corning, N. Y. 


The Okadee Company, Chicago. 


Miscellaneous cocks and valves 


# 


Water column 
Water-gage glass 
Water-gage guard 


Sander valves and traps ..... Graham-White Sander Corp., Roanoke, Va. 
Low-water alarm ............ Barco Manufacturing Co., Chicago. 
Sander hose ... ............ (35) United States Rubber Co, New 


ork. 
(15) New York Air Brake Co., New York. 


Train control ............... 


General Railway Signal Co., Rochester, 


Valve Pilot Corporation, New York. 

Viloco Railway Equipment Co., Chicago. 

Railway Service and Supply Corp., Indian- 
apolis, Ind. 


American Chain Div. of American Chain 
X Cable Co., Inc., Bridgeport, Conn. 


(35) Lovell Pressel Co., Inc., Arlington, 


Cut-off and speed recorder.... 
Whistle-operating equipment... 
Bell ringer 


Bell chain: sco non xe 


Marker lamps 


Headlight generator, electric 
fittings, cab lamps ......... 


Steam. hose «severe ne 


Pyle-National Co., Chicago. 
Quaker City Rubber Co., Philadelphia. 
a. 


Vapor Car Heating Co., Inc., Chicago. 
(25) Phelps Dodge Copper Products Corp., 


Steam-heat regulator 
Copper piping 


New Yor 
l'ipeclamping system ....... Franklin Railway Supply Co., Inc., New 
ork. 
Pipe insulation ............. Union Asbestos & Rubber Co., Chicago. 
Wrought-iron’ pipe .......... (35) А. М. Huet Co., Pittsburgh, Pa. 
А (15) Соо oling Mill Co., Cohoes. 
Universal joints ............ The Okadee Co., Chicago. 


(25) Nathan 


York. 
(25) Detroit 
Mich. 


Manufacturing Co., New 
Co., Detroit, 


Lubricators, mechanic; 


Lubricator 


Grease fittings .........- Alemite Div. Stewart-Warner Corp., Chi- 
cago. 
Oil fittings oeer aL 0.0... ia Universal Lubricator Systems, Oakmont. 
a. 
Hose for grease connection at 
air pumps а... Chicago Pneumatic Tool Co., New York. 
Oil-resistant hose ............ (35) The Flex-O-Tube Co., Detroit, Mich. 
Oil cans ....... esee (25) Johnson Mfg. Co., Urbana, Ill. 
Valve of] oo... cece eee eee (35) Socony Vacuum Oil Co., Inc.. New 
York. 
Flexible connections between 
engine and tender and at 
generator ................. Barco Manufacturing Co., Chicago. 
Paint кулут р к ie oeei (35) E. I. duPont de Nemours & Co, 


Wilmington, Del. 
(15) The Glidden Co., Cleveland, Ohio. 


The Lincoln Electric Co., Cleveland, Ohio. 
Magus, Metal Div., National Lead Cc. 


ew York. 
John Fr Roebling's Sons Co., Trenton, 


Torpedoes .................. (35) Standard Railway Fusee Corp., Boon- 
ton, N. J. 
Tender: 
Frame: 32e уа ven Steel Castings Corp., Eddystone, 
a. 
Wheels esos fir ieee che? (25) Carnegie Minois Steel Corp., Pitts- 
urgh, Pa. 
(25) Armco Railroad Sales Co., Middle- 
town, Ohio. 
Truck-box housings (on Alco 
locomotives) ............. Clails uipment, Buchanan, Mich. 
Piece teel Castings Co., Indianapolis, 
nd. 


Roller bearings ............ (25) The Timken Roller Bearing Co., Can- 


ton, о. 
(25) SKF Industries, Philadelphia, Pa. 


Simplex clasp and body brake American Steel Foundries, Chicago. 


Brake shoes .............. American Brake Shoe & Foundry Co., 
New York. 
Draft gear ............... Waugh Equipment Co, New York. 
Coupler and two-key draft- 
gear attachment ......... Symington Gould Corp., Rochester, N. Y. 


Uncoupling shaft brackets... 
Tank-filling hole cover lock.. 


Union Metal Products Co., Chicago. 


Ramapo Ajax Div.. American Brake Shoe 
& ‘Foundry Co., New York. 


Coal pusher ............... Standard Stoker Co., Inc., New York. 
Water-level indicator ....... Locomotive Equipment Div. of Manning, 
Maxwell & Moore, Inc, Bridgeport, 
Conn. 
Waterscoop cylinder relief 
valves dev pecia va New York Air Brake Co., New York. 


is the New York Air Brake Company's Schedule 8ET 
with two 814-in. 120-cu.-ft.-per-min. cross-compound 
compressors mounted on the bed ahead of the smokebox. 
These compressors are equipped with air filters having 
removable cartridges. The engine trucks of the passen- 
ger locomotives, Class L3a, have brakes with cylinders 
on the truck frames. The passenger power is also 
equipped with train signal and steam heat. 

The main sand box has a capacity of 2,700 Ib. Graham- 
White sanders are used on the drivers of all 50 locomo- 
tives and on the trailer wheels of the L3a locomotives. 
The driving-wheel sanders are manually operated and 
the trailer sanders are automatically operated. 

(Continued on page 21) 
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Шіпоіѕ Central Installs Two 


Oil-Hydraulic Rail Cars 


я. 


WV irai the past month the American Car and Foun- 
dry Company has delivered, from its Berwick, Pa., plant, 
two lightweight; alloy-steel rail cars to the Illinois Cen- 
tral. One of the cars will operate on a 183.1 mile run 
between Jackson, Miss., and New Orleans, La., and is 
named “Miss Lou” after the two states. The other car, 
named the “Піпі,” will cover a 126.4-mile run between 
Chicago and Champaign, Ill. The operating schedule 
for these cars calls for average speeds of 45.8 and 49.1 
m. p. h., respectively. 

The two cars are similar in general arrangement and 
construction, are styled alike in the interiors but differ 
principally in the location of toilet and buffet facilities 
and the center entrance of the Miss Lou. 

Each car is built of low-alloy, high-tensile steels and 
is designed to- withstand the 100,000-Ib. buffing load 
which complies with railway mail service requirements 
for a.series.of coupled cars of a total light weight of 
300,000 Ib. on the rails. Power is supplied by two 225-hp. 
oil engines through Twin-Disc clutches and torque con- 
verters to a geared axle drive on each truck. 

The cars are capable of a maximum speed of 73.5 
m. p. h. and can attain that speed on level tangent track 
in 2 min. 55 sec. over a distance of 2.0 miles. 


The Car Structure 


The underframe is built up of rolled Z-section side sill 
members to which the transverse equipment supports 
and the floor supports are welded. Rolled channel-shaped 
center sills are welded in fore and aft of the bolster in 
order to carry the buffing loads back to the bolster and 
first crossbearer and thence to the side girders. A com- 
bination of rolled Z-shapes spanning from side sill to side 
sill and insulated from the car floor are welded in to 
facilitate three-point suspension of the pancake engines 
mounted beneath the floor. 

The bolster is of welded construction consisting of top 
and bottom cover plates which are welded to web plates. 
Flange stiffeners and gussets are welded in at the vulner- 


Deluxe motor cars, for main- 
line service, are each powered 
with two 225-hp. Waukesha- 
Hesselman spark -ignition oil 
engines, are air conditioned and 
built of alloy steel 


able points in order that the stresses will be smoothly 
transferred. 

By means of this box section and lightening holes on 
the neutral axis an exceedingly light bolster was obtained 
with a comparatively high safety factor. 

Light gage steel false floor sheets were then welded | 
to the above mentioned underframe members, thus form- | 
ing a water-tight and fireproof bottom covering for the ! 

oor. 


Weights and Dimensions of Illinois Central Rail Cars 


Light weight of body shell, 1...0... 20,750 
Light weight of finished car body on center plates, lb. . .. 64,589 
Menkes [b. co СИ narra hi e E RAO ATE АРА А ,720 
Total light weight on the rails, lb. .............0 eee eeuee 85,309 
Estimated water, fuel, oil, crew, etc., lb. .............. ies 4,300 
Total service weight on the rails, lb. .. 9,609 
Total load, passengers, lb. ........... 10,350 


Total loaded weight on the rails, lb. 
Length overall, ft-in. сасе hee rhe 
Width overall, side frame, ft.-in. 
Height, rail to top of roof, ft.-in. ...... 
Height, rail to top of floor, ftin. ..... 
Height, floor to ceiling air duct, ft.-in. ... 3 
Seating capacity on the Illini ........... 2... 0.0 eap alo eee 
Seating capacity оп the Miss Lou ......................... 


The side frame is of girder-type construction with a 
rolled angle side sill or bottom chord and a light-weight 
rolled Z-bar side plate or top chord member. The posts 
are a pressed flanged U-section which when spot welded, 
to the 14-gage side sheets form a very stiff, but light- 
weight box section. 


The “Illini” will operate between Chicago and Champaign, lll. 
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The belt rails and window headers consist of pressed 
Z-shaped members, and are so arc welded to the side 
posts that they function as continuous members. 

All of these framing members are first carefully jigged 
for location and alinement and then arc-welded tog cr 
forming a skeleton or backbone to which the side sheets 
are then spot welded. All framing members are USS 
Cor-Ten steel. 

The roof framing consists of a lightweight side plate 
angle to which is arc welded pressed Z-shaped carlines. 
Four Z-shaped purlines are welded to the carlines and 
run the entire length of the car and when riveted to- 
gether with the carlines and the !46-in. aluminum roof 
sheets form a stiff sub-assembly which when finally 
riveted to the side frames makes an extremely stiff unit. 
Further rigidity is gained by the light trussed framing 
which is fastened beneath the carlines to support the 
headlining and the air-conditioning duct, as well as the 
Pyle National center ceiling and low-pressure duct. 

Both end frames are built up of welded construction 
with substantial end posts from the center sills at the 
bottom to the anti-telescoping sheet at the top. Both 
front and rear ends are designed to meet the new rail- 
way mail service requirements. The front end is made to 
accommodate five windows which give the operator ex- 
cellent vision around the entire front of the car. The 
rear end has a standard coupler and draft gear and is 
equipped with face plates and diaphragms for the possible 
addition of a trailer at some later date. 

The side sheathing of these cars is Armco high-tensile 
steel. The car sides, ends, roof and floor are insulated 
with Johns-Manville Stonefelt. 


General Description 


These rail cars were especially built for fast passenger 
service and secondary service on main lines and, there- 
fore, the wide vestibules were equipped with swing doors 
and retractable steps to facilitate speedy loading and 
discharge of passengers. The steps, when locked in the 
closed position, carry a section of the skirting which 
covers the step well thus maintaining the streamline 
appearance on the exterior of the car. 
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The buffet and saloons are 

at the rear end of the Illini 

(as shown here) and 

grouped at the center of 

the Miss Lou—The interior 

decorative schemes are alike 
on both cars 


O. M. Edwards Company's double-glazed dehydrated 
sash was used, the inner sash being made removable for 
cleaning purposes. 

The seats are the reclining back type furnished by 
Karpen and upholstered in L. C. Chase needlepoint. 

Over each seat is a Luminator side ceiling light fixture, 


Full-length interior of the Illini 


the lens of which is so made that there is an ample supply 
of light at the reading plane. 

The cars are air-conditioned and heated with the 
American Car and Foundry Company’s all-weather unit. 
The 6%-ton capacity air-conditioning unit is so installed 
that the air is taken in through large grilles in the 
evaporator unit, is then blown through high-pressure 
ducts in the ceiling and thence through the low pressure 
Pyle National ducts for distribution to the interior of 
the car. 

The heating is accomplished by reversing the air flow 
through the above-mentioned unit, the air being passed 
through fin coils which are heated by the hot water from 
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Air Cond. Control Lt. 
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Floor plan of the “Miss Lou,” No. 131 


The buffet in No. 130 


the engine cooling system. The air is then blown down- 
ward and carried throughout the car in ducts located at 
each side of the car under the seats. 

Supplementing the available heat from the hot water 
in the engine cooling system, and in order to give more 
flexibility in the thermostatic temperature control, a 
12-kw. electrical heating unit was also added in the heat- 
ing and cooling locker. 


Interior and Exterior Decoration 


'The exteriors of the two cars are different as to color 
scheme only. 
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The Illini, which will go into service between Chicago 
and Champaign, is painted blue and orange incorporat- 
ing the use of the University of Illinois colors. The 
navy blue being used on the lower girder and above the 
windows at the front end, the orange below the girder 
on the skirting and on the letterboard above the windows. 
The piers are gray simulating glass which render them 
less conspicuous. The roof is finished in an aluminum 

int. 

The Southern car, or Miss Lou, incorporates the colors 
of the Mississippi and Louisiana state universities, purple 
and gold, and blue and red, respectively. 

The lower girder and the letterboard above the front 
windows is painted blue and the skirting and letterboard 
at the side is red. The purple and gold is used in the 
striping around the windows and the vertical piers are 
treated the same as the Illini. 

The interior decorative schemes of both cars are alike 
and is built up around the two shades—blue and gray. 

The wainscoting or dado, painted a strong blue, forms 
a perfect background for the seats, six of which at either 
end of the compartment are upholstered in a soft blue 
dual tone striped bonpoint material. Those in between 
are covered in the same type fabric in soft gray. 

This arrangement of dark tone seats at opposite ends 
of the compartment gives the illusion of shortening it, 
thus taking away the long tunnel appearance usually 
seen in the standard passenger car. 

The window capping is black, while the piers, facis 
and bulkheads are a light shade of blue gray. 

The Excel curtains are a gray faced Moonray mate- 
rial with an orange accent stripe across the bottom. 

The side and center ceiling are egg shell ivory and 
are separated by two 16-in. bands of light gray which 
set off the side ceiling lights. The lights are finished in 
satin finished chrome in keeping with all of the hard- 
ware in the car. An orange stripe each side of the air 
duct introduces an interesting note of contrast. 

The basket racks, furnished by Adams and Westlake, 
are of tubular design and satin chrome finish. 

The floor is covered with Armstrong taupe linoleum 
and has rectangular block inlaid decorations of blue and 
orange repeating at nine-foot increments throughout the 
aisle. 

The cab at the forward end of the car is merely sur- 
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Water Temperature 
Safety Switch 


Injector 


[I ELTE 


Valve Cover. 
Oil Return 


I spark Plug 


Cylinder Sleeve 


Magneto 


The power plants consist of 
two six-cylinder Waukesha- 
Hesselman 225 hp. oil en- 
gines with Twin Disc 
Clutch and torque converter 
and free-wheeling unit 


. Scavenger Section 
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Cross section of the Waukesha-Hesselman horizontal engine 


rounded with a tubular railing thus leaving the entire 
front end open above the seat level for the clear vision 
of all passengers. 

The bulkhead at the rear of the compartment appears 
to be a large arch. However, the door is framed on each 
side by large glass openings beyond which can be seen 
the stainless steel buffet. The buffet was furnished by 
Angelo Colonna and is compact, and efficiently designed 
for serving light lunches. 


The Power Plant and Transmission 


The six-cylinder engines for these cars burn Diesel 
oil, but are not Diesel engines. They are built for 
American Car and Foundry Company by the Waukesha 
Motor Company, Waukesha, Wis., under license of the 
Hesselman Motor Company, Stockholm, Sweden. Each 
engine is a solid injection, low-pressure, electric igni- 
tion oil engine. 
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— == tot 


In operation, the Hesselman engine, like the Diesel 
engine, draws in a charge of air alone, which is then 
compressed to a maximum compression pressure from 
135 to 140 Ib. per sq. in. Near the top of the compression 
stroke, the Bosch fuel pump injects a metered charge 
of fuel oil into the turbulent air stream where it is mixed 
thoroughly and is swept around the combustion space 
past the electrodes of the spark plug, which is on the 
opposite side. At this point, the spark plug fires the 
charge and the piston moves forward on the power 
stroke. Near the end of the power stroke, the exhaust 
valve opens, releases the burned gas and the cycle is 
repeated. 

Each engine develops 225 hp. at 1,800 r. p.m. and will 
operate either independently or together from one control 
station, permitting flexibility in car performance as well 
as in the selection of the actual power applied. The 
engines are буд -іп. bore by 614-in. stroke. 


Rallway Меоһаліса! Engineer 
JANUARY, 1941 


+ 


The operator's control 
position 
A—Torque converter fluid 
pressure gages 
B—Master controller 
C— Bell ‘ringer valve. 
D—Torque converter fluid re- 
serve tank - 
E—Heater switch 
F—Warning light—rear en- 
gine 12-volt system 
G—Headlight switch 
H— Warning light-front en- 
gine 12-volt system 
I—Brake valve 
—Cab light switch 
—Defroster switch 
L—Priming fuel pump switch- 
front engine 
M—Instrument board light 
switch 
N—Classification and marker 
light switch 
O—Starting motor switch— 
front engine = 
P—Priming fuel pump switch 
—rear engine 
Q—Ammeter—125-volt system 
R—Starting motor wich 
rear engine 
Sad pressure gage 


V—Sander pedal 
W—‘“Deadman” pedal (not 
visjble) 


The engines are equipped with full safety devices, 
which protect them against overheating, loss of lubricant, 
low oil pressure or low cooling water supply. They are 
started by conventional electric starters, which is pos- 
sible due to their low compression pressure and relative 
ease with which they may be cranked. 

The transmission is a hydraulic torque converter which 
includes a direct drive feature. It is manufactured by 
the Twin Disc Clutch Company and is designed espe- 
cially for rai! motor car use. The torque converter con- 
sists of two elements: One, the hydraulic element which 
provides torque multiplication for acceleration and per- 
formance on heavy grades; the other, the direct drive 
element which couples the engine directly to the drive 
axle for operation at higher speeds and on lesser grades. 
There is a duplex clutch in the torque converter for the 
engagement of either the hydraulic or direct drive 
element. A free-wheeling device is used on the power 
take-off shaft to permit the car to drift freely without 
the retarding effect caused by engine drag when the 
engines are not driving the car. The free-wheeling device 
will also permit the operation of either engine if the other 
is inoperative. The duplex clutch is actuated electro- 
pneumatically. Ап electrically-controlled air cylinder 
shifts the clutch on both torque-converters simultaneously 
and has a neutal position when neither of the duplex 
clutches is engaged. 

Car operation is controlled by a master controller 
which in the “off” position completely shuts off fuel oil 
from both engines. The first controller position allows 
the engine to idle at approximately 800 r.p.m. In the 
next seven positions, engine speed is increased and the 
car moves through the hydraulic drive to a maximum 
engine speed of 1,800 r. p.m. or approximately 45 m. p.h. 
car speed. Here the controller handle has a stop. When 
the stop is released and the handle moved to the next 
position, the engine speed drops to 800 r.p.m. and the 
shift from hydraulic to mechanical drive is made auto- 
matically by an electro-pneumatic cylinder on the Twin 
Disc torque converter. From this point there are nine 
controller positions in mechanical drive through which 
engine speed is increased to a maximum of 1,800 r. p. m. 
and a car speed of 73.5 m. p.h. The reverser handle on 
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. axles. 


the controller is interlocked so that the main speed con- 
trol handle can not be moved when the reverser handle 
is in the neutral position. i 

Forward and reverse operations are accomplished by 
shifting a sliding jaw clutch in each of the two drive 
Each drive axle has two floating spiral bevel 
ring gears meshing with a common pinion. The jaw 
clutch is locked to the drive axle shaít by splines and 
engages one ring gear or the other depending on which 
direction the car is to operate. The forward and re- 
verse shifts on the two drive axles are synchronized and 
actuated by an air cylinder controlled by an electric 
switch in the operator's cab. Both axles are shifted 
simultaneously. 

All of the power and control equipment is located 
under the floor of the car. The hydraulic torque con- 
verter is bolted directly to the engine flywheel housing. 
Power is transmitted from the torque converter by means 
of a drive shaft toward each truck. The outer end of 
each drive shaft is retained by a midship bearing. From 
these points the power is transmitted by means of a 
propeller shaft having two solid universal joints to each 
drive axle. Each propeller shaft projects through a 
clearance hole in its respective truck bolster. 

Accessories are driven by V-belts from a main sheave 
which is in turn driven by the propeller shaft from the 
timing gear end of each engine crankshaft. Half of the 
accessories are driven by each engine so that accessory 
power is divided equally between the two. The acces- 
sories for each engine consist of one 20-kw. 125-volt d.c. 
generator, one 12-volt generator, one engine cooling 
water pump, and one Bendix-Westinghouse 12 c.f.m. 
air compressor. 

Each engine has two sections of water cooling radia- 
tors arranged across the car adjacent to the accessories 
and their belt drives. The radiator cores are of the fin 
and tube tvpe. Engine water temperature is regulated 
by Kysor automatic thermostatically-controlled radiator 
shutters. These shutters are operated by a thermostatic 
air valve and an air operating cylinder and by means of 
felt inserts in the vane edges are tightly closed in the 
closed position. The thermostat tube is located in the 
water line between the engine outlet and the top of the 
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radiator. When the temperature of the engine cooling 
water reaches 188 deg., the shutters open and remain 
open until the temperature drops to 180 deg. at which 
point they close. Radiators are cooled by 26-in. diameter 
aluminum fans, one of which is driven by each engine. 
Each fan is driven by a propeller shaft having a flexible 
rubber joint at each end, and one end of which is attached 
to each main belt sheave. The engine cooling water 
also cools the torque converter fluid by means of heat 
exchangers. Car heat is obtained from engine cooling 
water which is supplemented by electric heat from one 
or both of the 20-kw. generators in cold weather. These 
generators supply current for air conditioning, etc., dur- 
ing summer operation. 


Electrical Equipment 


Electrical equipment on these cars is based on using 


The power trucks have coil springs over the Timken roller-bearing 
journal boxes with the bolster supported on elliptic springs—The 
geared axle drive with shifting mechanism is in the foreground 


Partial List of Materials and Equipment on the 
Illinois Central Rail Cars 


Steels, low-alloy, high-tensile. Carnegie-Illinois Steel Corp., Pittsburgh, 
a.; Armco Railroad Sales Co., Middle- 
town, Ohio. 

Steel, open-hearth ........ $ Carnegie: -Illinois Steel Corp., Pittsburgh, 


Aluminum; step treads Aluminum Co. of America, Pittsburgh, Pa. 

“Insulation „0...0... Johne Manville Sales Corp., New York. 
Couplers MeConyay A Torley Co., Pittsburgh, Pa. 
The Timken Roller Bearing Company, Can- 
ton, Ohio. 

C корне -Illinois Steel 

American Brake Shoe & Foundry Co., New 

or 
American Locomotive Co., 


Corp., Pittsburgh, 


Springs Railway Steel 


Spring Div., New York. 
Air compressor ............ Bendix-Westinghouse Automotive Air Brake 
Co., Pittsburgh, Pa. 
Air brakes .. New York Air Brake Co., New York. 
Hand brake . National Brake Co., Buffalo, N. Y. 
Engine ........ Waukesha Motor Co., Milwaukee, Wis. 
Torque converted . Twin Disc CHR Company, Racine, Wis. 
Propeller shaft and bearing.. Qe ЕС › Toledo, Ohio. 
Generators ................ General, lecttle Company, Schenectady, 
Radiators: с.а.с лаз Y Radiator Co., Racine, Wis. 
Radiator shutters .......... Kysor Heater Co., Cadillac, Mich. 
Batteries .................. етпе Storage Battery Со., Philadelphia, 
Exhaust ventilating fans ... Diehl Mfg. Co., Elizabethport, N. J. 
Multi-vent panel .......... The Pyle-National Company, Chicago. 


Minneapolis-Honeywell Regulator Co., Min- 
neapolis, Minn. 
B. Е. Sturtevant Co., Hyde Park, Boston, 


New York. 


Air-conditioning control 


Cooling fans 


ass. 

Air conditioning .......... American Car and Foundry Co., 
БЕРАРА charging 
sd xi бөө aq Кабы» Ма The Pyle- wr: company, Chicago. 
Luminator, Inc., C Saf EX Car Heat- 


офок 
ing & Lighting Co, New York. 


Air sander ................ Graham-White Sander Corp., Roanoke, Va. 
Cab heaters ............... Сомен Car Heating Co. Albany, 
THAN не ЕУ ТЪЛ IS . О. M. Edwards, Їпс., Syracuse, N. Y. 
Linoleum ................. . Armstrong Cork Co., Lancaster, Pa. 
Body seats osse cesa) S. Karpen & Bros., Inc., Chicago. 

Glass Mies он» жае Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


Excel Curtain Co., Elkhart, Ind. 

American Locomotive Co., Railway Steel 
Spring Div., New York. 

Leslie Co., Lyndhurst, N. J. 

Buell Mfg. Co., Chicago. 

The Adams & Westlake Co., Elkhart, mE 

Houde Engineering Corp., Buffalo, N. 4 


Dual tone Leslie-Tyfons .... 
Rear horn Š 
Basket racks .. 
Shock absorbers 
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a dual voltage system, i. e., 12 volts and 125 volts. The 
12-volt system is used for engine starting, headlight, 
defroster, and other small accessories. Each headlight 
is equipped with a 12-volt 30-ampere bulb which gives a 
pickup distance considerably in excess of a conventional 
locomotive headlight. The 12-volt 25-plate battery is 
charged from a 40-ampere generator belt driven from 
the engine. 

Each power plant belt drives a 125 volt, 20 kw. gene- 
rator over a speed range of nearly 4 to 1. Cool, clean 
air for each generator is supplied through a louvred 
opening in the side of the car which has a suitable duct 
connection to the generator. Two generators on each 
car are operated in parallel through an equalizing re- 
sistor and supply the necessary power for air condi- 
tioning, electric heat, electric range, hot water, lights, 
control and other electrical accessories and at the same 
time charges a 56 cell KX-7H Exide Ironclad battery. 
The electrical control circuits are so arranged that the 
cars can be arranged for multi-unit operation when 
necessary. 


Trucks, Couplers and Brake Equipment 


The trucks are the four-wheel type with cast-steel 
frames and bolsters. The axles are mounted in Timken 


The rear ends of these cars are designed and equipped for multiple- 
unit service 


roller bearings. The side frames are supported on the 
journal boxes by coil springs, and carry the bolster on 
full elliptic springs. The truck center plate is a new 
design, in which, by means of a Neoprene pad working 
partially in shear and in compression, isolates the car 
body from the truck. The trucks have inside brakes with 
cylinders mounted on the truck frames and are equipped 
with Hondaille shock absorbers to restrain both lateral 
and vertical motion. 

The air brake system is the New York Air Brake 
Company’s Schedule SME straight air brake with auto- 
matic emergency feature designed to stop the cars at 
a braking rate of 2.5 m. p. h. per second at 75 Ib. pressure. 

The coupler at the front end is concealed within the 
sheathing and flush removable covers are used. 
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Steam Locomotives and 


lrain Acceleration" 


"Tue mathematics of the acceleration of railway vehicles 
has been fully discussed in various textbooks and also 
in previous papers presented before the society; but for 
convenience of ready reference the fundamental concepts 
are herein reviewed. The weights of locomotive and 
train are expressed in tons and acceleration is expressed 
in terms of miles per hour per minute or per mile, to con- 
form with the customary statistics of train schedules, in 
distinction to the common formulas of physics and me- 
chanics expressed in terms of pounds, feet, and seconds. 
By this means, it is hoped to record data ‘which will be 
helpful to operating officers as well as to designing engi- 
neers. Because the energy of acceleration varies with 
the square of the velocity, but only directly with the 
weight of the train, simple arithmetical proportion is 
deficient when comparing different locomotives or differ- 
ent weights of trains at the higher speeds, and a graphic 
analysis is most useful to show what actually takes place. 

The force available for acceleration in the cylinders 
of the ordinary two-cylinder steam locomotive is ex- 
pressed by the well-known formula 

C?PS 


where T = cylinder tractive force, lb. 

C = mean diameter of the cylinders, in. 
P = mean effective pressure, lb. per sq. in. 
$ = piston stroke, in. 

D = diameter of drivers, in. 

The formula contains three fixed dimensional values 
and only one value subject to variation with speed, i. e., 
the main effective pressure. It therefore follows that, as 
this value is maintained or increased, the cylinder trac- 
tive force will be maintained or increased; which is the 
only force, on level track, available to accelerate the train. 
Therefore, the ability of a steam locomotive to accelerate 
a train rests with its mean effective pressure. 

In Figs. 1 and 2 are shown cylinder-horsepower and 
cylinder-tractive-force versus speed curves for several 


* Abstract of paper contributed by the Railroad Division and 
at the annual meeting of M american Society of Mechanical 
in New York, December 2-6, 1940. 
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By L. B. Jonest 


A study of the relation between 
the cylinder tractive force of 
high-speed steam locomotives 
and the energy required to 
accelerate trains of differing 
weights at various rates 


locomotives, in which curve A represents a Pacific-type 
locomotive which has been performing satisfactorily in 
main-line па service for several years. For the 

purpose ot this study, curves B, C, D, and E represent 
successive е чыла in the mean effective pressure 
of this same locomotive, but for simplification the studies 
of train acceleration are confined to the minimum or 
present locomotive A, and the maximum or improved 
locomotive E. The latter has been selected as the maxi- 
mum locomotive for this study because, as shown in Fig. 
1, the cylinder horsepower is maintained almost constant 
from 60 to 100 m.p.h. While it is sufficiently in advance 
of current steam-locomotive practice to be called a “тахі- 
mum" locomotive, it is by no means an "ultimate" loco- 
motive because, if the mean effective pressure could be 
still better maintained as the speed increases, the horse- 
power would actually increase with the speed above 60 
m.p.h., as it now does below that speed. 

If yet greater power must be obtained, a glance at the 
formula previously given will show that the only recourse 
is redesign, or the increase of one or more of the dimen- 
sional values. The advantages of improving the present 
locomotive, as compared with design changes, involving 
increased weight and capital investment, are illustrated 
by the curves in Figs. 4 to 8, inclusive, which have been 
developed on the assumption that improved locomotive 
E has been produced from present locomotive 4 without 
any increase in weight. 

For this study, three trains weighing respectively 800, 
1,000, and 1,200 tons behind the tender have been as- 
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sumed, and their gross resistances, based on the Davis 
formulas, are shown in Fig. 3. For simplicity, all cal- 
culations have been based on straight level track; the 
effect of grades, plus or minus, may be added or sub- 
tracted, and a similar correction may be made for curves. 
For purposes of comparing two or more locomotives, the 
assumption of level track will answer as well as any other 
condition which might be selected. 

The curves involving speed, time, and distance were 
calculated from the tractive-force and resistance curves 
point by point and then verified by the mathematical for- 


Train resistance from Davis formula 
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Fig. 3—Train resistance versus speed-level track 
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Fig. 6—Accelerating force versus speed 


mulas presented in the Appendix.* In each case, the two 
methods checked very closely ; and it is evident that accel- 
eration curves can be constructed by the formulas which 
will reflect the effect of changes in the tractive-force 
curve on the performance of the locomotive. Since the 
curves are plotted for the minimum and maximum loco- 


motives only, it is also evident that the performance of . 


the intermediate locomotives, B, C, and D, can be studied 
from the curves by interpolation. It will be noted that 
the mathematical studies in the Appendix follow closely 
the methods of Professor Barrow.T 

Fig. 4 compares present locomotive A with maximum 
locomotive E, hauling three different trains, and Fig. 5 
illustrates the same comparison based on distance. It 
will be noted that the higher sustained horsepower of the 
improved locomotive results in a reduction of both time 
and distance required to attain a given speed. 


Enforced Slowdowns — Effect 
on Train Operation 


These curves also.serve to emphasize a point which 
must be borne in mind by operating officers, dnd that is 
the serious handicap of enforced slowdowns. Locomo- 
tive A with an 800-ton train requires approximately 2% 
min. or 174 miles to attain 50 m.p.h., and 612 additional 
min. or 7% miles to attain 80 m.p.h.; so that, if the train 
is slowed from 80 to 50 m.p.h., 6% min. or 714 miles are 
required to resume the original speed. This should not 
be confused with elapsed time, which would include also 
time lost in slowing down and running at reduced speed, 
items not covered by this investigation. 

Fig. 6 shows the force available for acceleration com- 
pared with speed. The locomotive has reached its maxi- 
mum speed when the accelerating force becomes zero. 
To determine the maximum speed of the locomotives on 
a grade, it is only necessary to determine the grade 
resistance of the locomotive and train and draw a hori- 
zontal line at the corresponding value. The intersection 
of the curves with the line so drawn will show the maxi- 
mum speed on the grade selected. 

Fig. 7 shows a mathematical “race” between locomo- 
tives A and E. Starting from the same point, with 
trains of identical weight, it will be seen that, at the end 


* The appendix included with this paper dealt with the equations for 
accelerating force and their applications. Ten cases were solved in ac- 
cordance with the procedure given in detail in the appendix. They were 
for trains hauled by the present passenger locomotive A and the improved 
passenger locomotive E using 800. 1,000- and 1,200-ton trains, a loaded 
10-саг passenger train made up of heavyweight cars and a loaded 10-car 
passenger train made up of lightweight cars. 

A. C. Civil 


+ “Problems in Locomotive Acceleration," by Barrow, 


Engineering, vol. 4, 1934, pp. 202-204. 
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of 12 min., locomotive E is 2 miles ahead of locomotive 
A; and the gap widens rapidly due to the more rapid 
acceleration of the improved locomotive. 

Fig. 8 shows the effect of lightweight cars on the rate 
of acceleration. The weights of the two trains, with a 
given locomotive, are proportional to the time required 
to attain the same speed, and to the squares of the speeds 
attained in a given time. Therefore, it follows that, for 
a given maximum speed, the saving in schedule time by 
the lightweight train is confined to acceleration, and if 
there are no stops or speed reductions, the heavy train 
will require only a little more time to cover a given dis- 
tance than the lightweight train. On the other hand, if 
there are numerous stops and slowdowns, the advantage 
of the lightweight train is multiplied. 

Fig. 9 shows tractive-force curves for steam, electric, 
and Diesel locomotives of equivalent-nominal-horsepower 
rating. Steam locomotive E from previous studies is 
compared with assumed electric and Diesel locomotives, 
the continuous motor rating and the Diesel-engine rating 
being used for the electric and Diesel locomotives, respec- 
tively. It is common practice to take advantage of the 
overload capacity of electric motors while accelerating, 
which is a distinct advantage for an electric locomotive 
drawing its power from a trolley; but the Diesel is lim- 
ited by the capacity of its engine, and the overload possi- 
bilities of the steam locomotive are circumscribed by 
considerations of economy and good practice, at least 
in the preparation of train schedules. A direct compari- 
son of locomotives having such different characteristics 
is impossible, but the curves serve to illustrate the relative 
capacities for accelerating trains. They also demonstrate 
that the steam locomotive, with moderate improvement, 
is capable of taking rank with the best motive-power 
units. 

Fig. 10 illustrates an advantage of the improved loco- 
motive with respect to the power output required for 
acceleration to a given speed. The kinetic energy of two 
trains of the same weight is the same for any speed ; but 
the improved locomotive requires less time and distance 
to attain speed and, therefore, the energy required to 
overcome friction is less. Inasmuch as each locomotive 
would have to cover the same distance in actual operation, 
this saving during acceleration is theoretical rather than 
real. 


Design of Maximum Locomotive 


Perhaps the greatest handicap of the steam locomotive 
is the deep-rooted conservatism of American locomotive 
designers which has sentenced it to be a machine of two 
cylinders controlled by one valve apiece. The destruc- 
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tive dynamic forces which diverge from the line of power 
transmission, and the ineffective steam distribution have, 
it seems, become necessary evils, to be tolerated rather 
than faced. The author ‘believes that these handicaps 
can be overcome, while still retaining for the steam loco- 
motive the simplicity and flexibility which are its greatest 
assets. The maximum locomotive E has been assumed 
as a two-cylinder locomotive, conventional in all respects 
but valve action; and it seems probable that no satisfac- 
tory arrangement of cylinders to eliminate counterbal- 
ances and dynamic augments can be developed until a 
(Continued on page 20) 
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The new Santa Fe Diesel locomotive shop at Chicago 


Santa Fe 


Diesel Locomotive Repair 5hop 


Tue Atchison, Topeka & Santa Fe has recently put in 
service at its Chicago terminal a shop for the mainte- 
nance and repair work on Diesel locomotives which is 


Heavy electric traction motors are handled with the 10-ton crane hook 
—A 260-ton Whiting hoist is used to lift and lower the locomotive 
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believed to be the first shop of its kind to be constructed. 
The Chicago terminal was chosen as the location for 
this facility since the greater portion of the Diesel loco- 
motives on the Santa Fe operate in through train service 
between Chicago and Los Angeles, Cal., and layover in 
Chicago. The Diesel locomotives not running into Chi- 
cago can be repaired in shops adjacent to their lay-over 
terminals. The nearest locomotive repair plant to Chi- 
cago is at Fort Madison, Ia., 232 miles distant, and 
therefore is not available for work on Diesel locomotives. 

Diesel locomotives have been in both road and switch 
service on the Santa Fe for about five years and the 
design of this shop is based on the maintenance work 
that has been found necessary, and that which may be 
anticipated. 

The principal repairs necessary are those in connec- 
tion with the maintenance of cylinder liners, connecting 
rods, cylinder heads, valves, pistons, and connecting bear- 
ings; also, the replacing of worn wheels and traction 
motors and their bearings. Other routine maintenance 
work such as the changing of lubricating oil in crank 
cases and the cleaning of oil and air filters and similar 
work is performed in this shop. 

The new Diesel shop has been built in connection with 
other extensive improvements in the Chicago terminal 
which has involved an addition to the enginehouse, a 
new power house, a modern coach cleaning yard and 
other terminal facilities. It was found more desirable 
and economical to separate Diesel repairs from steam 
locomotive repairs such as are usually carried on in 
enginehouses. 

'The Diesel shop building is of steel frame construction 
with brick walls and steel sash. Its length is 324 ft. 
2 in. and width 111 ft. 6 in. It is comprised of two 
bays, a high bay or erecting bay having a width center 
to center of columns of 55 ft. and a height under roof 
truss of 41 ft. 6 in. The low bay or machine bay is 54 
ft. wide and has a minimum height under roof girder of 
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Removing a Diesel-engine cylinder head 


16 ft. A shed roof 69 ft. long and 48 ft. 10 in. wide is 
built onto the erecting bay over the coach drop pits on 
the side opposite to the machine bay. This shed is built 
in such a manner that it can be extended and enclosed 
to form another bay of the building. 

Looking to the further expansion of this facility, foot- 
ings for building columns have been poured in connec- 
tion with an adjacent coach-yard building so that yet 
another bay can be added to the Diesel building and so 


that all bays can be increased in length about 50 per cent 
of their present length. 

The building is well lighted by ample sash in the outer 
walls and by A-shape skylights. The floor is of con- 


crete, surfaced with asphaltum blocks in the erecting bay 
and Kreolite blocks in the machine bay. Ample artificial 
lighting is made available by including recessed lights in 
the pits. 


The heating is by unit heaters. 


Pulling out a Diesel engine piston 


The erecting bay has two pits 
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Machinery in Santa Fe Diese! Locomotive[Shop at Chicago 


1—42-in. Sellers wheel lathe 
1—United States Electric Tool Company 7%-hp. double grinder 


1—Small combination buffer and grinder, 3 hp., 3-in. diameter wheels 
1—Albright & Nell Company grindstone, 48-in. diameter wheel 
1—Monarch 20-in. engine lathe 
1—Cincinnati 36-in. heavy-duty shaper 2 
1—No. 2 Kempsmith universal milling machine 
1—Sensitive drill press (hench type) 
1—Niles Tool Company 5-ft. right-line radial drill 
l—American 24-in. engine lathe 
1—Magnaflux testing machine, type BS-202 | ЗЫ 
1—Hydraulic press, 3% -іп. by 6-in. ram, 18 in. by 18 in. between frame 
1—Steam generator safety-control testing device 
1—Hobart 400-amp. electric welding machine 
1—Autogenous welding and cutting outfit 
1—Whiting automatic 6-ft. drop table 
1—Whiting 260-ton lift hoist 
1—P&H overhead traveling crane equipped with 40-ton and 10-ton hooks 
7—Steel work benches equipped with vices, etc. 
3—Crankshaft crank-throw grinders 
1—Crankshaft main bearing grinder 
1—Bacharach Premax piston pressure indicator 
Wheel micrometers used in connection with wheel lathe work to keep 
wheel diameters within two to four thousands tolerance. 
Supply of miscellaneous small tools, hand grinders, cylinder hones, 
micrometers, etc. 


Two longitudinal repair tracks extending the length 
of the erecting bay are laid with concrete jacking blocks 
outside of rails. Between the rails is a pit approximately 
four feet deep. Over these repair tracks operates an 
electric traveling crane having a capacity of 10 tons on 
a high-speed hook, and 40 tons on the main hook. This 
is sufficient to lift Diesel engine cabs and the engines 
and generators or other equipment out of the cabs. The 
steel of the erecting bay is designed to accommodate an 
additional crane of the same capacity as the present one. 

At the end of one repair pit in the erecting bay is 
located a Whiting combination coach and locomotive 
hoist. This hoist is of the four-column type and has a 
capacity of 260 tons and a variable longitudinal spacing 
of the lifting pads from 33 ft. to 80 ft. This hoist is of 
sufficient capacity and is arranged to lift any Diesel or 
steam locomotive or other piece of equipment which can 
be run into the Chicago terminal. It is expected that 
the hoist will be used principally for lifting Diesel loco- 
motive bodies from their trucks, but it also can be em- 
ployed for lifting locomotives and cars from their wheels. 
The use of the hoist obviates the necessity of a traveling 
crane of large capacity and the necessary heavy steel in 
the building to carry such a crane. 
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A balanced wheel - lifting 
frame used at the wheel 
lathe—Axles are protected 
with canvas 


Under the other repair track in the erecting bay is 
placed a Whiting drop table in a pit. This pit also 
extends out under two tracks beneath the shed roof 
along side of the main building. This table is used for 
dropping wheels with motors from under Diesel loco- 
motives in the erecting bay and for dropping coach 
wheels on the two tracks outside of the Diesel building. 

At one end of the machine bay is located the wheel 
shop and some machine tools for heavy repair work. 
The electrical and air-conditioning repair shops are also 
in this bay and are separated by sash and wire screen 
enclosures. In one end of the machine bay are ample 
toilets and wash rooms with locker rooms. It is expected 
that the machine equipment will be supplemented from 
time to time as found necessary to meet the demands of 
repair work. 

It is expected that these improved facilities will ex- 
pedite repairs to Diesel locomotives, thereby increasing 
their availability and reducing maintenance cost. 


Steam Locomotives and 


Train Acceleration 
(Continued from page 17) 


satisfactory valve action has been perfected. But re- 
gardless of the number and arrangement of the cylinders, 
the mean effective pressure will continue to govern the 
output; and the following additional assumptions have 
been made: 

(a) Minimum pressure drop from boiler to steam 
chest. The superheater and pipes should afford free 
passage to the steam, for while steam which expands 
without doing work is raised in temperature, it is pres- 
sure which does the work in the cylinders. 

(b) Adequate steam-chest volume. The opening of 
the admission valve results in equalization of pressures in 
the steam chest and cylinder; and at high speeds the 
surge of steam pressure from the pipes and header does 
not reach the steam chest until the valve has closed. The 
result is a maximum indicator-card pressure far below 
boiler pressure, and an average admission pressure yet 
lower. Meantime, the steam entering the chest at high 
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velocity builds up a surge pressure which may go 50 Ib. 
above boiler pressure at its peak, but drops to normal be- 
fore the next valve opening. An adequate steam-chest 
volume is, therefore, essential to hold up the admission 
line on the indicator card; and also to insure a uniform 
velocity of steam through the superheater and pipes. 

(c) Well-designed exhaust passages. The ideal pas- 
sage would pass the steam to the nozzle at maximum 
velocity and minimum back pressure; but since both are 
impossible of attainment in the same passage, a uniform 
cross section of smooth proportions is desirable. Too 
large an exhaust passage operates as an expansion cham- 
ber which has to be choked at the nozzle to produce draít, 
with resulting high back pressure against the piston in 
the center of its stroke, where it is most damaging to the 
mean effective pressure. 

(d) Large exhaust nozzle, which is only possible with 
an efficient front end. 

(e) Proper steam distribution. This specification 
eliminates the one-piece reciprocating valve, and requires 
separate admission and exhaust valves so arranged that 
cutoff may be shortened without advancing the other 
valve events. "Various valve arrangements which meet 
this requirement more or less perfectly are extensively 
used in Europe and we would do well to profit by their 
experience. Experiments now under way in this coun- 
try may lead to successful results. 


New York Central 
4-8-2 Type Locomotives 


(Continued from page 8) 


The tender is a 15,500 gal. riveted tank, with an un- 
usually large coal space, welded to a Commonwealth 
cast-steel water-botton frame and supported on two six- 
wheel trucks. The frame and trucks were supplied by 


the General Steel Castings Corporation. 
The trucks are equipped with 41-in. rolled-steel wheels, 
6-in. by 12-in. journals and ASF clasp brakes. The brake 


The front pilot and drop coupler arrangement on one of the locomotives 
equipped for passenger service 


system is designed for 100 per cent braking with 50 Ib. 
cylinder pressure based on a light tender weight of 
158,600 Ib. 

The coal space has a capacity of 43 tons and is 
equipped with a modified Type D-A coal pusher. The 
stoker engine is housed inside the water space on the 
left side of the tender immediately back of the coal space. 

"The tenders of all the locomotives have water scoops. 
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Vertical Wheel 
Hand Brake 


The Champion Brake Corporation has developed a ver- 
tical wheel hand brake, called the Micro-Matic safety 
hand brake, which is operated entirely by the hand wheel. 
It is being distributed by the Standard Car Sales Com- 
pany, Inc., Chicago. 

After being set, the brakeman effects a reduction in 
brake shoe pressure simply by turning the hand wheel 
in the reverse direction, thus reducing the braking effort 
as much as desired. Additional pressure on the brake 
shoes can again be secured at any time by turning the 
hand wheel in a clockwise direction, thus making sure 
that the brakeman will have accurate control of the brak- 
ing effort at all times. The hand-wheel remains at 
whatever position it is turned to, regardless of the brake 
pressure applied, an important safety factor. 

The brake is fast in action, requiring only two and 
one-half revolutions of the hand wheel to take up the 
slack and one-half revolution in addition to set the brake 
from full release position. There are no control levers 
to operate, eliminating any reason for the brakeman to 
let go his hold on the car, so this may be accurately 
referred to as a "one-hand" hand brake. 

The brake is ruggedly constructed with relatively few 
parts, and is equipped like other Champion brakes which 
have been in service many years, with Oilite bearings 
having sealed-in-life-time lubrication. 

The rim of the hand wheel has a hand grip designed 
to give a greater purchase for final application of power. 
It also provides a convenient grip for releasing the unit. 


ro 
Champion Micro-Matic safety hand brake applied to hopper car 
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EDITORIALS 


The 1940 Index 


The index to the yearly issues of the Railway Mechan- 
ical Engineer is sent only to those subscribers who have 
asked that their names be placed on our permanent 
mailing list. Therefore, if you wish the index but have 
not been receiving it, please let us know promptly. 


Plan for the 
Emergency ! 


From the beginning of our national defense program 
expressions of concern have been heard from many 
sources as to the ability of the railroads to meet the 
transportation demands imposed by it. Through the 
Association of American Railroads the nation has been 
reassured that the railways are ready to meet any de- 
mands which may be placed upon them, and, during 
1940, every demand was met without visible car short- 
ages. How about 1941? 

The total volume of freight transportation for the 
year 1940 will probably equal, if not slightly exceed, 
that of 1937. At the present rate of progress the vol- 
ume of production and transportation created by our 
defense program will continue to increase for some 
months and the total transportation volume for 1941 
will undoubtedly be still higher than that for last year. 
But the present rate of progress, it is becoming increas- 
ingly evident, is not satisfactory and undoubtedly it will 
have to be speeded up. 

So far, the defense program has been carefully reg- 
ulated to interfere as little as possible with business as 
usual. Where possible, contracts for defense materials 
have been deferred to fill the valleys of normal peace- 
time production. This effort undoubtedly has influ- 
enced the demands on the railroads during the latter 
part of 1940. Indeed, it may be one of the causes 
accounting for the fact that in the neighborhood of 400 
billion net ton-miles of freight traffic for the year was 
accompanied by an average carloading for the four 
highest weeks of 817,000, while for 1939, with 365 bil- 
lion net ton-miles, the average carloadings for the four 
highest weeks was 844,000. 

No attempt will be made here to estimate the total 
volume of traffic likely to be produced during the new 
year. It may be said, however, that an increase over 
1940 of 10 per cent is entirely within the realm of prob- 
ability. Depending upon the effectiveness with which 
the increasing transportation demands of the defense 
program are prevented from becoming major factors in 
the peaks, such a volume of traffic may effect an average 
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carloading during the four highest weeks of the fall 
somewhere between 900,000 and 1,000,000 cars. If the 
present effort to arouse the nation to a war psychology 
in relation to its defense program proves effective, the 
peak demand may well be nearer the latter than the 
former figure. 

Roughly translating these figures into car needs, it 
would appear that the railroads will need a minimum of 
40,000 more freight cars by next fall than were avail- 
able during 1940, and they might even need a far larger 
additional supply than that. It is doubtful, however, 
whether orders for more than 75,000 to 100,000 cars 
could be supplied within reasonable delivery dates dur- 
ing the new year—just how many will depend upon 
the extent to which the national defense program is 
accelerated. 

No claim is made for extreme accuracy in these esti- 
mates. We believe, however, that they are sufficiently 
indicative of the situation now facing the railroads that 
each road should anticipate its requirements for new 
equipment, both cars and locomotives, with a consider- 
ably longer look ahead than usual and with liberal 
allowance for the possibility that the acuteness of the 
situation is going to increase rather than the reverse. 


Refinement in Shop 
Methods Now Demanded 


Accuracy of machine work and greater precision in the 
fitting and assembly of locomotive parts are factors of 
increasing importance in present-day maintenance work. 
One need only review many of the papers and discus- 
sions at the recent meetings of the mechanical associa- 
tions at Chicago to realize that the operating conditions 
brought about by higher speeds and heavier loading are 
creating problems that can only be solved by a co-opera- 
tive study of underlying factors and the relation of these 
factors each to the other. 

A case in point is a problem that is giving several 
roads considerable trouble—that of assuring the proper 
alignment of locomotives as regards the related parts 
of frames and running gear. There have been instances 
where a single locomotive of the same type and class and 
in the same service in the same territory as several 
others, will come out of the shop after a complete gen- 
eral overhauling and develop mechanical difficulties 
necessitating expensive running repairs after a rela- 
tively short term of road service while the other loco- 
motives in the same group will go through their 
assigned mileage without any unusual troubles. 

What is the reason for such situations—is it a basic 
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fault in the design of parts, a question of the necessity 
ior a change in shop methods to meet new conditions 
or, possibly, a changing set of operating conditions that 
is giving rise to troubles which have not previously been 
encountered ? 

In one shop the alignment of frame and running gear 
parts are checked individually and after assembly with 
precision gages. Wheel centers are mounted to gage 
and tires are set with micrometer gages in three posi- 
tions 120 degrees apart on each pair of wheels so that 
the finished job is accurate to thousandths of an inch. 
The wheels are checked again in the tire turning lathe 
and after the turning is completed to assure that the 
plane through the center of the tread or flange is exactly 
at right angles to the centerline of the axle. All of this 
checking eliminates any possibility of an inaccurate pair 
of wheels reaching the erecting floor. Boxes and shoes 
and wedges are likewise checked before they go to the 
erecting floor and the same thorough pre-assembly 
checking is done on the parts and complete assembly of 
the engine and trailer trucks. 

After assembly alignment is checked by lines parallel 
to the frames on both sides and gages are used to de- 
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points at each wheel and a permanent record is made 
of all of the important actual dimensions of each loco- 
motive as it leaves the shop. 

The important facts that are being developed by the 
necessity of such precision methods are that better shop 
and enginehouse inspection methods must constantly be 
sought; that no tool or gage that will contribute to 
greater accuracy of machining or assembly can be 
looked upon as an unnecessary refinement and, most 
important of all, that the repeated requests of the shop 
officers for modern and more accurate machine tools 
and shop equipment must now be given serious con- 
sideration if these probleins relating to longer-life loco- 
motives are to be solved. 


Car Supervisors? 
Hopes for 1941 


What car supervisors (and locomotive supervisors also, 
ior that matter) hope for primarily in the year 1941, 
is the development of enough traffic and railway earn- 
ings so that a reasonable budget of maintenance expen- 
ditures may be set up on a monthly basis and continued 
throughout the year without the wide fluctuations which 
are so demoralizing to shop forces and, by and large, 
tend to reduce the standard of equipment maintenance 
all out of proportion to the savings in payroll expense. 
Car supervisors, from the head of the department down, 
will ask no greater favor of 1941 than the ability to 
anticipate maintenance requirements and operate their 
respective departments on a basis which will supply an 
adequate number of cars of the many different types 
needed to meet the exacting demands of modern ship- 
pers and the traveling public, and supply these cars in 
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condition to carry their respective loads to destination 
quickly and safely. 

Car supervisors would, of course, like to have many 
other things in 1941 aside from uniform shop oper- 
ation. Many of them would be downright appreciative 
of a sizable amount of new equipment to replace obso- 
lete and worn out cars, thus reducing the average age 
of car inventories and enabling railroads to give im- 
proved service with less maintenance expense. New 
machine tools and equipment essential to efficient car- 
shop operation also are in the same category of a capital 
expense which would go far to increase the availability 
and earning capacity of railway car equipment and at 
the same time reduce unit maintenance costs. 

Every car department head watches Account 314— 
Freight Train Car Repairs and Account 317— Passen- 
ger Train Car Repairs and many of them hope that they 
can keep the former under 34 cents, and the latter under 
234 cents a car-mile in 1941. Fervent prayers are being 
uttered for freedom from train delays and accidents 
due to equipment failures, particularly under the con- 
ditions of modern high-speed operation. Similarly, a 
favorable record in fewer personal injuries will gladden 
the hearts of the supervisors, many of whom will be well 
satisfied if the casualties, including minor injuries, can 
be reduced to three per million man-hours. 

What wouldn't car surpervisors give for fewer hot 
hoxes in 1941, even though present records show figures 
in some instances of 500,000 miles per hot box in 
freight service and 1,500,000 miles per hot box in pas- 
senger service? Even more than a reduction in the 
percentage of federal defects found by I. C. C. in- 
spectors, car supervisors would consider it a boon if 
someone would tell them why their own inspectors 
cannot discover these defects before the government 
inspectors do. Car supervisors would like to see a 
smaller percentage of bad-order cars to revenue cars 
on line in 1941; reduced claim payments on account of 
defective equipment; and a smaller-car repair billing 
in favor of other roads. 

Most of these things which car supervisors look for- 
ward to in 1941 are hardly in the nature of presents 
which will be handed to them on a platter. They are 
in much the same category as presents received by the 
head of a family at Christmas time from other members 
of the family who have no independent means of sup- 
port. Father "pays the bill" and essentially gives the 
presents to himself. In other words, these highly de- 
sirable car-department goals and objectives, which car 
supervisors would like to see achieved in 1941, will 
never materialize except by the hard and faithful work 
of car supervisors, themselves. These men cannot ex- 
pect to “make their dreams come true" except by in- 
tensive efforts in improving every detail of car-depart- 
ment operation and, particularly, instilling in car- 
department forces a real appreciation of the urgent need 
for increased efficiency in car maintenance and handling, 
so that shippers and passengers may be satisfied and 
railways enabled to expand their service with the at- 
tendant employment of more men in every department. 
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Mechanical Assoeiations Frankly Challenged 


The four mechanical associations that met in Chicago 
last October expected, when they adjourned, to as- 
semble for four-day conventions without exhibits next 
September. As we understand it, they had already 
planned their programs on this basis. Since that time, 
however, it has been decided that only two-day con- 
ventions will be held. 

Will so short a time suffice? We believe that with 
proper planning and with no time out to visit and study 
the exhibits, as much can probably be accomplished 
by most of the associations in two days as was done in 
four days last October. Obviously, with exhibits a 
longer period would be advisable. Why do we make 
this statement and why do we stress "proper plan- 
ning"? 

It seems to be more or less generally admitted that 
the most important and valuable part of these conven- 
tions is that devoted to the discussion of the papers. 
Such discussions ordinarily bring out much additional 
pertinent information. They also make it possible to 
establish contacts and friendships that can be followed 
up to advantage between conventions, when a fellow is 
facing an unusual problem and wants to know where to 
turn to compare experiences and find help in solving it. 

Why not devote all of the time of the meetings to 
debate and discussion, thus covering practically as much 
ground in two days as in four days last year, in those 
conventions where advance papers were not made avail- 
able to the membership? It means, of course, that all 
of the associations would have to preprint the reports 
and papers early enough so that they could be dis- 
tributed to the members and be thoroughly digested 
before the conventions. In this way the time of pre- 
senting the report could be cut to, say, ten minutes, the 
chairman merely attempting to cover the high spots. 

Distributing the reports in advance would have an- 
other distinct advantage. It is quite noticeable that in 
most instances the members find difficulty in following 
and digesting reports when they must depend entirely 
upon a single reading at the meeting. Much time is 
therefore lost in correcting misunderstandings and an- 
swering questions which would never have been pro- 
pounded if the members had had time to read the re- 
ports carefully in advance. Some of the associations 
print the reports for the forthcoming meetings in ad- 
vance, but to have all of them ready early enough so 
that copies may be placed in the hands of the members 
in time for study before the meetings, the officers and 
committee men will have to get extremely busy and do 
a real job during the next few months. 

The Locomotive Maintenance Officers’ Association 
will publish proceedings of the last convention, so that 
now all four of the associations have published pro- 
ceedings. This should simplify the problem of print- 
ing advance copies of the reports, since in all events 
the type will have to be set, and little extra cost is 
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involved, except for the paper, printing and mailing 
charges for the advance copies. These need not neces- 
sarily be bound in pamphlet form, as is true in the case 
of the Master Boiler Makers' Association, but can be 
sent out in galley form, as has been the custom of the 
Railway Fuel and Traveling Engineers! Association. 
It will, however, involve some additional expense. It 
is quite possible, however, that it can be used as an in- 
centive in building up the membership and interest in 
the work of the associations. 

It will not be an easy matter to get out the reports 
to the members well in advance of the conventions— 
nothing really worth while is easy! It can be done, how- 
ever, if the officers of the associations keep in close 
touch with the committees and have submitted to them 
monthly resports of the progress that is being made. 

The argument has also been advanced that it would 
be impossible to present the reports at the meeting in 
abstract, because not all of those present will have had 
access to advance copies of the reports and so will not 
be familiar with them. Why not? Men will hardly at- 
tend these meetings without having an invitation or 
having had advance information about the meeting. 
Certainly it ought to be possible to bear down hard on 
this point and see that ample publicity is given to the 
fact that the papers will be available in advance and 
must be digested before the members go to the con- 
vention. That it is possible to conduct meetings in 
this way has been proven time and time again by the 
experience of other organizations. 

With only two-day meetings it will hardly be ad- 
visable to have general addresses, unless possibly a 
dinner meeting of the co-ordinated associations could 
be held on the night of the first day of the conventions. 
In some instances it may be advisable to have indi- 
vidual technical addresses, in which case, however, 
these should be prepared and distributed in advance. 
The speaker could make a brief five or ten-minute 
presentation of the high spots in the address, and the 
time ordinarily taken to giving the entire talk could be 
utilized for open forum purposes, thus helping to de- 
velop more clearly and amplify the points made in the 
printed address. 

Obviously the cutting down of the time of the meet- 
ings presents a real challenge to the associations. It 
may, however, prove to be a blessing in disguise if it 
will force an intensive study of exactly how the conven- 
tions should be conducted in order to make the best 
possible use of every moment of time, and thus insure 
a maximum practical return from the investment of 
time and money that is made in these meetings. 

Suggestions from those who attended the meetings 
last October will be found on the next page. 
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Suggestions for 


Mechanical Associations —— 


Publicity Between 
Conventions 


I would suggest that in the future you 
allot some space each month, say a page 
or less, to these associations to give news 
and include short comments from the sec- 
retaries or individual members as to the 
activities of the various organizations. 


Advanee Copies of Reports 


Copies of the committee reports should be 
made up far enough in advance and for- 
warded to all members of the association, 
in order that we may digest the recommen- 
dations. While it is true we all received 
a great deal of benefit by receiving the re- 
ports at the meetings and having an op- 
portunity to go over them as they were 
read on the floor, we did not have time 
enough to analyze them thoroughly and 
thus insure a profitable discussion. 


Use of the “Mike?” 


While it is desirable, I am not sold on the 
idea that all of the discussion should be 
carried on through a "mike." I rather 
feel that you will lose some discussion for 
the reason that some will not care to come 
to the platíorm. The "mike" is an ad- 
vantage to a speaker, but if he will take 
the time to weigh his remarks and speak 
clearly and slowly, I don't think generally 
the speaker will have much difficulty in 
making himself heard. 


Concerning the 
Value of the Meetings 


I am very strongly in favor of such me- 
chanical meetings and I think it would be 
beneficial for the railroads to send super- 
vising officers, including promising junior 
employees and roundhouse and assistant 
roundhouse foremen, as well as inspectors, 
to such meetings, with instructions, of 
course, that they must render a report to 
their superior officer on returning to their 
headquarters. 1, of course, agree that a 
certain amount of entertainment is not 
harmful, but that the employees who are 
designated by the railroads to attend the 
meetings, and whose expenses are paid, 
should be required to attend and, if pos- 
sible, take part in the discussion of the 
various papers read. I also think it would 
be helpful if an invitation was extended to 
the engineers and firemen and shop em- 
ployees to attend one or more of the ses- 
sions if they desire—at their own expense, 
of course—as it has been my experience 
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that most of the papers are very helpful; 
however, a good lively discussion from the 
floor usually has the effect of bringing out 
more information than is sometimes con- 
tained in the papers. 


Larger Participation 
in Diseussions? 


Of the several hundred men attending the 
convention, probably every one had some 
particular problem on which he needed 
help. Quite probably there were men sit- 
ting in the audience who could supply the 
answers to these problems, provided the 
questions were asked. The average mem- 
ber scems to be fearful of going to the ros- 
trum and using the microphone. You may 
have noted that in the average convention 
of from 300 to 400 men, not more than 
from 15 to 25 ever take part in the dis- 
cussion of the papers and reports. It was 
suggested at our last convention that the 
timid ones write out their questions and 
send them to the platform. The chairman 
could then pass them on to the author when 
he had finished the presentation of his 
paper. Even this device failed miserably 
in securing the expected results. If you 
can suggest in your columns some way of 
overcoming this weakness it will help great- 
ly to promote a healthy exchange of pro- 
gressive ideas. Moreover, the association 
and the railroads will profit greatly thereby. 


Wants Air Brake 
Associntion Back 


While attending the conventions of the Air 
Brake Association and listening to the 
various papers presented, as well as the 
interesting discussion of these papers by 
such members as Clegg, Burton and many 
others, my understanding of air brake and 
train handling was greatly benefited. I 
know of no other way of securing informa- 
tion and hearing discussions on subjects 
such as above mentioned other than at the 
Air Brake Association. It is my earnest 
hope that this association can be revived 
for the benefit of all those interested in the 
air brake and train handling subject. More 
than ever it is my belief that the Air Brake 


Comments from readers on 
suggestions made in our No- 
vember, 1940, number for 
making more effective the ef- 
forts of the Mechanical De- 
partment Associations. 


Association should be revived because of 
the tremendous changes in air brake de- 
vices and train handling within the past 
few years. I am a member of the Loco- 
motive Maintenance Officers’ Association; 
however, I cannot see where I can be bene- 
fited enough by the attendance and listening 
to perhaps one paper on this subject that 
I am interested in; likewise with the Rail- 
way Fuel and Traveling Engineers! Asso- 
ciation. At the recent convention only a 
half day was set aside for air brakes and 
train handling and naturally these papers 
must be limited to the understanding of the 
members of this association and cannot be 
presented with the necessary details to in- 
terest me. 


Associations Should 
Have Publicity Direetors 


In my opinion each of these associations 
needs some means for developing a more 
cohesive status in the interval between an- 
nual meetings. Under present conditions, 
with the exception of the officers and those 
appointed to committees for some specific 
service, as for the preparation of reports 
or papers for the annual meetings, the 
membership as a whole does not function 
and becomes aware of what has transpired 
during the previous twelve-month interval 
only by'attendance at the annual meetings. 

Although the national scope of an asso- 
ciation prevents the membership from hav- 
ing the personal monthly contact enjoyed 
by the railway clubs in the various sections 
of the country, it appears that a valuable 
measure of monthly contact can be obtained 
by systematic use of your magazines, which 
are universally read by all concerned. 

In view of this I suggest that each of the 
associations appoint a “publicity director,” 
whose duty it will be to arrange monthly 
for the preparation and publication of ma- 
terial in the Ratlway Mechanical Engineer, 
pertinent to the work of the association. 
Comments would be invited from the as- 
sociation membership and from other in- 
terested railway employees. In my opin- 
ion, such a procedure would go a long way 
toward making each member conscious of 
membership in a live organization, as well 
as promoting the prime purpose of the 
associations, which is the mutual exchange 
of helpful information assembled by study, 
experiment and actual practice. Inasmuch 
as the latter constitute a continuous process, 
it is reasonable to expect that each organ- 
ization will have no difficulty in selecting 
an interesting and worthwhile subject for 
release each month. 

I feel certain that the officers and mem- 
bership of the four associations recognize 
the need of closer relationship throughout 
the year and will be grateful for your as- 
sistance in promoting their work. 
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THE READER'S PAGE 


Master Boiler Makers’ 
Accomplishments 


To THE EDITOR: 


You ask how the recommendations of the Master 
Boiler Makers’ Association can be made more effective 
or, in other words, how the ideas as developed at their 
meetings can be made to “work.” 

The Master Boiler Makers’ Association is not a legis- 
lative body and has no executive power to enforce its 
findings. From personal observation, however, during 
close to thirty years’ affiliation, their findings and rec- 
ommendations are effective to a greater degree than is 
generally known. Through the initiative of members 
and friends recommended practices are adopted, slowly 
perhaps but none the less surely. One by one as the 
best practices are selected from among others, they are 
accepted and put in force without fanfare or notice other 
than by the parties directly involved. 

Because the association is without mandatory power 
it does not follow that the ideas developed are unheeded 
by the boilermaking industry. Their “gospel” is grad- 
ually accepted by the industry throughout the United 
States and frequently in foreign countries as well. Scores 
of instances could be cited where practices were adopted 
and good dollars saved as a direct result of the activities 
and recommendations of the Master Boiler Makers’ As- 
sociation. The book of records extending back over the 
past fifteen or twenty years will reveal many such. More- 
over many of their recommendations are included in the 
federal law. The favor with which the Bureau of Loco- 
motive Inspection views the deliberations of the Master 
Boiler Makers’ Association has been common knowledge 
these several years and accounts in large measure for the 
adoption and enforcement of their findings. 

Again, once it is demonstrated and proven that a given 
practice is superior to an existing or proposed practice, 
every forward-looking boiler supervisor wishes to bene- 
fit by the improved method. 

Among the practices recommended and generally 
adopted are the following: 

Normalizing of fire-box flanged steel to remove the 
stresses of flanging. It was demonstrated conclusively 
that normalizing more than doubled the life of flanged 
parts, including also back heads, front flue sheets and 
outside throat sheets. 

Thickness of flue sheets is another matter generally 
influenced as a result of an exhaustive study by the 
Master Boiler Makers’ Association. Prior to that study 
it was universally held that sheets of Y2-in., %g-in. or 
$$-in. material were adequate for this service. The 
Master Boiler Makers' committee demonstrated that 
34-in. and even heavier was preferable, especially for the 
front head. 

The use of flat head taper driven radials was devel- 
oped on many roads as a direct result of the findings and 
recommendations of the Master Boiler Makers' Associ- 
ation. 

Welding methods have improved and expanded as a 
result of members pooling their ideas and findings. 

Throughout the years I personally have echoed one 
note of caution that can properly be included here. Mem- 
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bers should guard against over-enthusiasm and a ten- 
dency to lend endorsement to a development before its 
merits have been demonstrated beyond reasonable doubt 
and over a safe and sufficient length of time. Observing 
this practice the Master Boiler Makers’ Association has 
attained a reputation for accuracy, freedom from exag- 
geration and a devotion to truth. Methods and prac- 
tices in an experimental stage have and should be ac- 
knowledged as such. It is in this way that we have 
advanced the prestige of the association and our own 
qualifications as real master boilermakers. 
WM. N. Moore, 

Past-President, Master Boiler Makers’ Assn., 

and General Boiler Foreman, Pere Marquette 

Railway Company. 


North American 
Brake Association 


To THE EDITOR: 


The Fifth Annual Air Brake Repairmen’s Conference 
was recently held at Parsons, Kans. Those attending 
were air brake repairmen, air brake supervisors, traveling 
engineers and enginemen. The purpose of the confer- 
ence was to bring forth the best methods developed for 
better maintenance of air brakes, which is reflected in 
better and more expeditious train handling. 

The morning sessions were given over to discussions 
held in the M-K-T assembly room. The afternoon ses- 
sions were held in the M-K-T air brake shop, observing 
and demonstrating the actual detail repairs to various 
air brake devices. For example, the detail procedure 
of finishing the slide valve face and seat face to a "super" 
finish, having the minimum possible frictional resistance. 
Those attending this conference, including 106 men 
from roads other than the M-K-T, were given the oppor- 
tunity to study, in detail, the methods and procedure 
followed in making repairs to all air brake devices in 
service on the M-K-T. 

'The evening sessions were held in the M-K-T assembly 
room and were devoted to train handling, bringing out 
methods of controlling freight train slack by brake and 
throttle operations which do not materially affect the 
speed of the train, yet prevent shocks, in sags and on 
curves, thereby materially reducing damage to lading and 
equipment. 

At the conclusion of this four-day conference, it was 
the consensus of opinion that a brake association should 
be formed to perpetuate the good work of these confer- 
ences with meetings to be held on railroad property at 
different shop points. To accomplish this, an associa- 
tion was formed and given the name “North American 
Brake Association." The purpose of this organization is 
to insure that detail information will always be available 
to mechanics and enginemen and will not be lost sight of. 

It has been decided to hold the first annual meeting 
on the Frisco Railroad in Springfield, Mo., utilizing its 
assembly room and shop facilities in the same manner 
as was done on the M-K-T. The attendance and inter- 
est shown at the Parsons meeting clearly demonstrates 
the men are eager for an association of this kind. 

W. E. VERGAN, 
Denison, Tex. 
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Developments in 


Flame Cutting of Metals’ 


Ф x: of the most noticeable developments in the railroad 
shops, and in industrial shops as well, is the increasing 
use of flame-cutting machines. The advantages of me- 
chanically holding, guiding and advancing the torch or 
blowpipe over the work being cut are rapidly becoming 
recognized and both stationary and portable cutting ma- 
chines are coming into increased use in the shops for a 
wide variety of shape-cutting operations. These ma- 
chines are capable of making flame cuts with jigsaw 
flexibility and yet of such high quality and accuracy that 
they ordinarily require no further finishing. Several 
types of flame-cutting machines have been developed that 
are capable of producing cuts of extreme accuracy with 
their travel guided by templates so that they may be con- 
sidered practically automatic. 


Multiple Cuts 


Stationary flame-cutting machines have been developed 
that are equipped with more than one torch or blowpipe 
so that two or more parts may be cut at the same time 
from a centrally controlled or guiding source. Such 
machines have, in fact, been designed for use with as 
many as six cutting torches or blowpipes so that any 
number of identical shapes up to six may be cut simulta- 
neously side by side. In addition, stack cutting has been 
worked out so that a cutting machine can shape parts 
from several superimposed plates at the same time. It is 
now difficult to conceive of any cutting or shaping oper- 
ation on any ferrous material part that cannot be advan- 
tageously and economically cut by the oxy-acetylene 
process. 

The success of stack cutting for the production of du- 
plicate shapes and sections is dependent upon the thor- 
ough cleaning of the sheets or plates prior to stacking and 
the application of clamping or sufficient pressure to hold 
them together in rigid contact during the cutting opera- 
tion. The sheets or plates must be cleaned of dirt, mill 
scale, rust, paint, etc., so that the clamping force can 
reduce the spacing between the stack plates to a very 
small amount. For this work C-clamps are generally 
used of such size and shape as to distribute the clamping 
pressure uniformly along the line of the cut. In some 
cases, it is necessary to run a series of welding beads 
across the edges of the stacked plates and this method is 
particularly satisfactory when the cut proceeds close to 
the edges of the plates. "With plates properly stacked 
there is no practical limit to the number that may be cut 
in one operation, other than considerations of handling, 
clamping and cutting ranges of the equipment employed. 
In some instances the use of a top “waster” plate is rec- 
ommended which can be a piece of scrap material, usually 
34g in. or 14 in. in thickness. This tends to facilitate the 
cutting of stacks of thin sheets or of work where the cut 
doubles back on itself and tends to cause overheating at 
the point of crossing. 

There is another important application of flame cutting 
which is in reality a form of flame machining that has 
been used for the preparation of plate edges either for 


* Abstract of report presented at the annual meeting of the Master 
Boiler Makers' Association, October 22-25, 1940, at Chicago by a com- 
mittee of the International Acetylene Association. This committee was 
composed of C. W. Obert, chairman, and J. H. Zimmerman, Linde Air 
Products Co, New York; F. C. Hasse, The Oxweld Railroad Service 
Co. Chicago; R. F. Helmkamp and A. N. Kugler, Air Reduction Sales 
eo New York, and E. A. Randall, Compressed Industrial Gases, Inc., 

icago. 
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New applications of the oxy- 
acetylene cutting process and 
the effect of the cutting on 
the severed metal parts 


caulking or for welding operations. Beveled flame cuts 
can be made as easily as square cuts by either inclining 
the tip or by using an angular tip. Grooved-plate-edge 
preparations are also being accomplished with special 
nozzles. Such finished cuts are usually made by ma- 
chine, although for irregular edges hand cutting is often 
used. 


Flame-Cut Holes 


The use of flame cutting for drilling or piercing holes 
through plate or cast members is also being increased as 
the facility of this method becomes better understood. 
Probably every one is familiar with the use of the oxygen 
lance for projecting deep holes through thick billets or 
castings, but few have realized how this same method can 
be utilized for the production of straight-sided accurate 
holes if the nozzle or cutting tip is held rigidly during 
the piercing operation. For large holes, machine flame 
cutting can be utilized to perform cuts that are accurate 
in size and so smooth in contour as to usually not re- 
quire any subsequent finishing operation. 


Flame Gouging 


Flame gouging is a new method of using flame cutting 
for the forming of grooves in the surface of steel plates 
and forged parts. It is accomplished by using a cutting 
nozzle designed to deliver a relatively large jet of oxygen 
at low velocity which is directed and manipulated in such 
a manner that a smooth accurately defined groove is cut 
into the surface of the metal. By the use of different 
nozzles and manipulations, the depth and width of such 
a groove can be varied over a wide range. 


Retaining plates for brake rigging are made by the piled-plate cutting 
of eight !4-in. plates—This operation is usually performed by single 
blowpipe cutting of piled plates 
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This casing cover plate for a superheater header shape is being cut 
with a single blowpipe from '2-in. plate—Note the jigsaw flexibility 
of the cut 


Applications of flame gouging extend to such opera- 
tions as the removing of temporary welds, the cutting of 
defects out of welded seams, gouging out the root of 
welded seams, gouging out the root of welded joints for 
welding in on the reverse side, and other details of plate- 
edge preparation. It is coming to play a large and effec- 
tive part in the application of welded repairs and it is 
applicable for most of the ordinary low-carbon steels that 
are used in plate and structural work. 

An interesting modification of this operation is that 
known as spot gouging which involves the piercing of a 
shallow circular depression in the surface of a plate or 
forging. By proper manipulation, such a spot may be 
cut very shallow or as deep as may be desired. The noz- 
zle should be held so that the inner cones of the preheat 
flames are very close to the plate surface at all times 
during the cut. 


Cutting Tolerances 


One of the questions that is occasionally raised con- 
cerning flame-cutting operations as above outlined is that 
it is difficult to find such cuts down to close tolerances 
unless the torch or blowpipe is machine operated. This 
is, of course, correct as the trueness of the cut is depen- 
dent mainly on the steadiness with which the cutting tip 
is moved along or through the material. It is impossible 
to expect the same degree of accuracy in a hand-guided 
cut as would be obtained with a machine guided cut. 
Those unfamiliar with flame cutting find it difficult to 
believe that machine-guided cuts can be performed so ac- 
curately as to keep within the tolerances of 10 or 15 
thousandths of an inch in cross section. 


Warping and Buckling 


An objection to flame cutting sometimes heard is that 
plates cut or trimmed along one edge tend to warp and 
buckle during the cutting operation. Such warping and 
buckling is, of course, possible under certain conditions 
if the plate or. part requires a heavy cut and is not held 
rigidly in line bv clamping it to a floor plate or other 
rigid member that will resist expansion and contraction 
movements of the material. If the plate or part cannot 
be held rigidly during the cutting operation, the effect of 
expansion and contraction can be nullified almost com- 
pletely by making two or more cuts simultaneously or in 
rapid succession about the neutral axis of the member. 
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This tends to equalize the forces set up and to neutralize 
their effect. | 

Plates under 3$ in. or over 34 in. in thickness аге sel- 
dom warped or buckled perceptibly by flame cutting un- 
less they are long and narrow. For splitting long narrow 
plates or pieces the so-called method of "skip-cutting" is 
occasionally employed. In this application the cut is 
made to skip at intervals depending largely on the char- 
acter of the work, which leaves a series of uncut sec- 
tions along the line of the cut edge about one inch long. 
These uncut ligaments hold the material in line until 
cooled, whereupon they are cut through to separate the 
cuts. Quenching the cut progressively also has been 
used effectively on long narrow sections. The same ef- 
fect can be gained by making several simultaneous cuts 
with two or more torches or blowpipes, which are moved 
together along parallel lines. Where unusual accuracy 
is demanded in the dimensions of flame-cut parts, cor- 
rection factors must be applied in making the cutting lay- 
out, particularly if the plate or part is preheated. 

Rivet Cutting 

The increasing use of the cutting torch or blowpipe 
for removing rivets from boiler and car joints or seams 
is eloquent testimony to the fact that the safety and 
economy of this operation are becoming appreciated. 
For this, special cutting tips are used which have large 
cutting oxygen orifices of the expanding low-pressure, 
low-velocity type, together with high-intensity preheat- 
ing flames that cause rapid surface oxidation of the 
heads of the rivets. 

The application of the flame cutting of staybolts is de- 
veloping commendable interest in the boiler shops. This 
formerly difficult operation is now performed in very 
much the same manner as on rivet heads, with great 
economy of time and effort. 


Effect of Flame Cutting on Steel 


Reflections are still occasionally heard of the belief 
that the metal immediately adjacent to the cut edge has 
been injuriously affected by the localized heating that 
results from the cutting. Much has been written to 
prove that for the ordinary low-carbon varieties of steel 
plate, forgings and castings this effect on grain struc- 
ture and physical properties is negligible but perhaps 
further discussion of this interesting subject may be 
warranted. 

It is true that when an oxyacetylene cut is made in a 


In making these bottom steam pipe collars ten 14 -іп. plates were piled 
and cut—The 91-іп. outside cut was completed in 15'2 min., the 
331 in. inside cut іп 5V2 min. 
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Injector pipe flanges are formed by the multiple cutting (2 blowpipes) 
of l-in. steel plate 


steel plate or part, the metal immediately adjacent to the 
cut is heated considerably above the critical range of 
the material and immediately thereafter cooled down 
through this range. The speed of cooling is generally 
rapid because that heat conductivity of the surrounding 
metal is high and as the cutting torch or blowpipe is 
kept constantly in motion, the heating is applied only 
momentarily at any given point. If the plate or part 
being cut is not preheated, the cooling is sufficiently 
rapid actually to cause a chilling or quenching effect on 
the cut edges, which is particularly noticeable in the case 
of cutting of heavier plates and forgings. 

If any part of a flame-cut edge is carefully polished 
and etched, microscopical examination thereof will show 
considerable alteration of the crystalline grain structure 
of the material immediately adjacent to the cut edge. 
This change is, however, physical in character and not 
chemical. The pearlitic structure of the steel will be 
found to have been transformed into either a sorbitic, 
troostitic or martensitic form, depending on the carbon 
content and other elements in the steel. Also, it will 
be found that there has been an appreciable grain growth 
at the gas-cut edge. The sorbitic structure that is pro- 
duced in mild or low-carbon steels is really advantageous 
as it develops greater strength and toughness and has 
slightly greater hardness than the original pearlitic struc- 
ture of the adjacent base metal. Hence, it is univer- 
sally found that low- and medium-carbon steels are in 
no way damaged by the flame-cutting operation, but are 
in effect somewhat improved thereby. 

Questions have been raised concerning the effect on 
welded joints of preparing the welding edges or scarves 
by flame machining. As a result, there have been sev- 
eral extended investigations to determine whether there 
is any difference in the physical properties of a welded 
joint made on scarves so prepared. The net result was 
evidence that with the reducing atmospheres commonly 
developed in fusion welds applied with the modern im- 
proved processes, the flame-cut edges tend to give a 
somewhat improved condition in the deposited metal 
as far as porosity and slag inclusions are concerned. As 
a result of the published reports on these investigations, 
various code-making bodies have removed all restric- 
tions pertaining to welding on edges of surfaces that 
have been prepared by flame cutting, provided the car- 
bon content of the steel does not exceed .35 per cent. 
In general, machine flame cutting is considered beneficial 
as compared with other methods of preparing plate edges 
for welding. 

Recently, considerable attention has been devoted to 
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the problem of the effect of flame cutting on the higher- 
carbon steels and the alloy steels. It is found that the 
higher-carbon steels can be successfully cut if pre- 
heated or subjected to a suitable post-heating treatment. 
Such treatment may be confined to the affected zone of 
local torch treatment. The same applies to the various 
high alloys but little concern is given to the so-called 
low-alloy steels as most of them perform very much 
like the low-carbon steels when subjected to flame cut- 
ting. 

Extensive investigations have been made of the effect 
of flame cutting on nickel-alloy steel of the customary 
two per cent nickel variety that have been so extensively 
used in locomotive boiler construction. With this mate- 
rial the changes caused by the heat of cutting are very 
similar to those resulting from the flame cutting or 
ordinary low-carbon boiler plate. The total depth to 
which the structure is usually altered is .05 in. The grain 
structure in the nickel steel is much finer adjacent to 
the cut edge than that resulting in plain carbon steel. 
There is a band of slightly hardened surface immediately 
adjacent to the cut edge but this hardness is accom- 
panied by toughness very much the same as the sorbitic 
structure that occurs in a cut edge in ordinary low- 
carbon steel. The hardness readings on the cut surface 
are only a very few points higher in the case of nickel- 
alloy steel and there was consequently no reason to be- 
lieve that any different precautions need be taken with 
this material than with the ordinary low-carbon steels. 


Journal Brass 
Broaching Jig 


The illustration shows a car-journal broaching jig which 
is now being used with good results on the Chicago & 
Illinois Midland. The particular jig shown is for 6-in. 
by 11-in. bearings, but similar jigs have been constructed 
for all standard size journal brasses. 

The base of the device is a journal box wedge elec- 
trically welded to a heavy steel plate which is machined 
with lugs to fit on the ways of a shaper or planer bed as 
well as being machined to fit the jaws of the shaper 
chuck. The jig and shaper chuck is used only when a few 


Broaching jig in use on an American 32-in. crank shaper 


29 


-----Tj------ 


Jig used on the C. & І. M. for broaching 6-in. by 11-їп. car journal 
bearings 


brasses of each size are to be broached. When this opera- 
tion is required on any considerable number of brasses, 
the jig is clamped directly to the shaper table which 
gives a more rigid base to work from and permits speed- 
ing up the operation. 

Referring to the drawing, the general construction of 
this car brass broaching jig will be apparent. The brass, 
of course, rests on the wedge and is held down by a 
quick clamping arrangement which consists of two 
13$-in. round vertical steel posts equipped with square 
holding washers which have a bearing on each side of 
the brass and are held down by a taper key and slot in 
the upper end of each post. As originally constructed, 
these posts were threaded and equipped with nuts, but, 
even when free running, this construction was found to 
slow up the operation and be less satisfactory than the 
taper key and slot arrangement illustrated. 

The broaching tool itself consists of a heat-treated 
circular steel plate, in this instance 64 in. in outside 
diameter, suitably relieved to give a good cutting edge 
around the entire circumference and mounted on a 
1'%-in. machine bolt which is an accurate fit in the tool 
holder carried by the shaper ram, the shaper used in this 
instance being an American 32-in. crank shaper. Being 
circular in shape, the broaching tool may be rotated as 
soon as one side becomes slightly dull or chipped, and 
a new cutting surface brought to bear. As many as 800 
brasses have been broached without having to resharpen 
the tool. For quantity production with one size of 
journal brass the average time required is two minutes 
per brass. 

The C. & I. M. has been using this broaching device 
for more than a year and a careful check of rebroached 
brasses which are applied only to company-owned equip- 
ment shows good mileage and trouble-free service. One 
important consideration is care in the selection of brasses 
to be broached. Gages, made in accordance with the 
A. A. R. Manual of Standard Practices, are used to 
check all brasses before being broached to make sure 
that they comply with the A. A. R. requirements. One 
of these gages is shown lying on the shaper table in the 
foreground of the photograph. In this view the broach- 
ing tool has completed about one-half of its work stroke. 
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Efficient Scaffolding Used 
At Monon Car Shops 


The illustrations show several different types of scaffolds 
which serve effectively to expedite car maintenance and 
rebuilding operations at the Lafayette, Ind., freight car 
shop of the Chicago, Indianapolis & Louisville, or 
Monon Railway as this road is more familiarly called. 
The shop itself is a modern steel structure with a large 
proportion of the wall area devoted to window space 
which makes for exceptionally good lighting conditions. 
A 20-ton traveling crane with an auxiliary is available 
for lifting operations and greatly increases the productive 
capacity of this shop in which cars are repaired by the 
progressive system, being moved from one position to 
another along each shop track, with material, tools and 
men available at each position to perform the specialized 
operation assigned to that point. The shop is notable for 
its cleanliness, good order and the provision of numerous 
labor-saving devices. 

Particular emphasis is placed on the provision of fa- 
cilities enabling the men to work to the best advantage. 
The portable adjustable scaffold, shown in one of the 
illustrations, for example, provides a safe footing at any 
level desired along the side of any car, regardless of 
type, whether it is a box car, high-side gondola, or a 
lower car. The scaffold frame is made of 3-in. Z-bars, 
the vertical posts on either side of the car having a 
substantial footing on the shop floor and being tied to- 
gether with a horizontal bar at the top. The scaffold 
framework is stiffened with web plates at the upper 
corners and angular Z-bars elsewhere so as to form a 
light but rigid flange support for the vertically adjustable 
brackets and wood platforms. This platform scaffold 
occupies little floor space and interferes in no way with 
the excellent lighting conditions throughout the shop. 
The scaffold may be readily moved by use of the shop 
crane either from one track to another in the shop or 
longitudinally on the track as required for the most 
efficient handling of program repair work. ` 

A two-level scaffold, shown in another of the illustra- 
tions, also is portable although not ordinarily moved 
very often. This scaffold consists of a steel framework 
supporting a double platform 28 in. wide extending the 


Double-deck scaffold with upper deck tipped back so the lower 
deck may be used 
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Portable adjustable scaffold 
used at the Lafayette, Ind., 


freight-car shop of the 
Chicago, Indianapolis & 
Louisville 


full length of one car, one platform being 35 in. high 
and the other 70 in. above the shop floor. The upper 
wooden platform is bolted to five angle cross bars which 
are pivoted in vertical extensions of the outer steel 
frame and may be tipped back out of the way to an 
angle of about 40 deg. when car men are working on the 
lower level. When the height of the car side or other 
condition makes it desirable for carmen to work at the 
upper level, two men can readily swing the upper plat- 
form back to a horizontal position where it is held by 
extra swing legs and gives a firm footing for work at 
the higher elevation. 

The two-level scaffold is equipped with air connec- 
tions for the operation of pneumatic tools, as shown in 
the illustration. A sheet-metal foot plate riveted to one 
leg of the scaffold gives easy access to the working plat- 
form. 

The top bulb-angle straightener, shown on the next 
page, is a simple but effective means of using power 
supplied by the shop crane to straighten parts such as 
the top bulb angles of gondola cars, these angles having 
been bent through the more or less careless use of un- 


Raised track which facili- 
tates work at the truck 
repair position 
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loading buckets. The straightener consists of a short 
section of 75-Ib. rail, which bears at one end on the top 
bulb angle over a side post, has a bolted clevis extending 
under the bulb angle at the point of maximum deflection 
and a U-bolt at the other end for attachment to the crane 
hook. Raising of the crane hook obviously straightens 
the bend in the bulb angle and the hook is raised until 
there is a slight upward bend in the bulb angle so that, 
on the release of pressure, the bulb angle will spring 
back just enough to bring it straight. Two small steel 
plates welded to the rail base serve as retainers to keep 
the end of the rail from slipping off the bulb angle during 
the straightening operation. 

The illustration below shows two 60-lb. rails about 
33 ft. long, elevated 26 in. above the shop floor and 
spaced so as to support freight car trucks which are pass- 
ing through the shops for repairs or rebuilding. The 
use of these elevated rails brings the trucks to a height 
where they can be worked on conveniently by men stand- 
ing on the floor and performing such operations as 
applying the side frames and associated parts. Between 
the tracks, a plank is placed adjacent to each rail to 
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Device used in straightening the top bulb angle of a gondola car 


serve as a footing for operations which must be per- 
formed with men standing at that level. 

The supports for this truck repair track consist of five 
welded rail sections as shown in the illustration. The 
33-ft. rails are parallel with the shop floor except for 
8 ft. at the further end where they are bent down and 
serve as a runway to permit rolling the trucks to the shop 
floor by gravity should the shop crane not be available. 


Air Brake 
Questions and Answers 
D-22-A Passenger Control Valve (Continued) 


625—Q.—How can the brake rigging be checked for 
failure to release? A.—Close the brake-cylinder cut-out 
cocks and vent the brake-cylinder, air to the atmosphere. 
If the brake-cylinder pistons return to release position, 
the brake rigging is not at fault. Open the brake cyl- 
inder cut-out cocks. 

626—O.—How would you check for trouble in the 
relay valve? A—If the trouble has not been located 
in the control valve or brake rigging, it indicates that 
the difficulty is with the relay valve. A plugged atmos- 
pheric vent port leading to the outer face of the inshot 
diaphragm, or leading to the spaces between the differen- 
tial diaphragms, may be the cause of failure of the brakes 
to release. If the vent ports are open, the portion should 
be removed for further investigation on the standard 
test rack. 

627—Q.—W hat is the next test in order? A. 
service stability test. 

628—Q.—How 15 this test conducted? A.—Move the 
device handle to position No. 1 to recharge the brake 
pipe and reservoirs to 70 lb. Move the device handle to 
position No. 5, reducing the brake-pipe pressure 20 1Ь., 
then slowly return the handle to position No. 3 (lap). 
This test must not produce emergency. 

629—0Q.—lIf graduated release is used, what test 
should be made at this time? | A.—The graduated-re- 
lease test. 

630—Q.—Hl ow is this test made? A.—Move the device 
handle to position No. 1 until the brake-pipe pressure 
has increased 5 to 6 lb., then return the handle to posi- 
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tion No. 3 (lap). Repeat the operation several times, 
At least two gradvations should be obtained in this test. 

631—Q9.—W hat is the next test in order? | A. —The 
emergency test. 

632—Q.—H ow is this test made? A.—Move the test- 
device handle to position No. 1 to recharge the brake 
pipe and equipment to 70 Ib. Move the device handle 
to lap position for five seconds to determine if the equip- 
ment is completely charged. If the brake pipe drops, the 
reservoirs are not charged to brake-pipe pressure. With 
the equipment charged to 70 Ib., move the device handle 
to lap position, then open the test-device cock 3$ m. 
This test must produce quick action, as indicated by the 
opening of the vent valve by the time the brake-pipe 
pressure drops 10 Ib. 

633—0Q.—In rare instances, what may cause failure 
to produce quick action? A.—It may be caused by a 
decrease in the quick-action chamber volume in the pipe 
bracket, due to the accumulation of excessive moisture, 
or it may be due to a restricted quick-action chamber 
charging choke. 

634—0.—W hat test should follow the emergency 
test? A.—The release test after the emergency. 

635—Q.—How is this test made? A—At the 
completion of the emergency test, wait approxi 
mately one minute before attempting to release m 
order to permit the vent valve to close. Move the 
device handle to position No. 1, charging the brake pipe 
to 15 Ib., then move the handle to lap position. Note 
that the brake-pipe pressure continues to rise, indicating 
that the emergency piston has moved to accelerated re- 
lease position. Then move the device handle to position 
No. 1 until the brake-cylinder pistons move to release 
position. 

636—0.—W hat pressure is developed in the displace- 
ment reservoir from a 20-lb. service-rate reduction of 
brake-pipe pressure from 70 Ib.? А.—50 1b. 

637—O.—With 50 Ib. pressure in the displacement 
reservoir, what will be the brake-cylinder pressure when 
the Type B relay valve is installed on a car having the 
D-22-A control valve? A.—Approximately 50 Ib. 

638—0.—W hat will be the brake-cylinder pressure 
when the A-4-A relay is used? A.—With the brake rig- 
ging designed to produce 25 per cent maximum braking 
ratio, the brake-cylinder pressure developed from a 20- 
Ib. service-rate brake-pipe reduction “will be approxi- 
mately 30 Ib. E 

639—0Q.— What brake-cylinder pressure is obtained 
from an emergency brake application from 110 lb. brake- 
pipe pressure with the Type B relay valve? A.—Mr 
proximately 95 Ib. 

640—O.—What braking ratio will this brake-cylinder 
pressure develop? A.—150 per cent. 

641—Q.—How does this compare with the emergency 
braking ratio on cars having untversal valve equipment: 
A.—The maximum braking ratio is the same with both 
the control valve and the universal valve equipment. 


Portable 
Roustabout Crane 


The roustabout crane, manufactured by Hughes-Keenan 
Co., Mansfield, Ohio, is mounted on a J. I. Case tractor 
and is now being used effectively in the car department, 
as well as the locomotive and stores department of the 
Chicago & Illinois Midland at Taylorville, Ш. Cranes of 
this type are used for handling car wheels, axles, truck 
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Hughes-Keenan Roustabout crane in service on the Chicago & Illinois Midland at Taylorville, III. 


sides and all heavy material on the rip tracks. One of 
the big advantages is the 18 ft. boom with a 6 ít. ex- 
tension which is carried on a roller bearing turntable to 
give greater flexibility and permit transferring material 
from one position to another without moving the crane 
at every lift. The weight of the boom is counter-balanced, 
as shown in the illustration, and the boom may be op- 
erated through a complete radius. 

The controls of both the speed and lifting of this 
crane are such that the load or the crane may be operated 
individually and at either a slow or rapid rate. The 
crane design permits handling freight-car wheels, for 
example, through the car yards safely at a speed of 
15 m p.h. 

Cranes of this type are available in three sizes, having 
maximum recommended lifting capacities of 5,000 Ib., 
8000 Ib. and 10.000 Ib. respectively. The larger size 
machine can lift about one ton at 20 ft. from the center 
of the turntable. 


Power Sweeper for 
Cleaning Large Floor Areas 


The Ideal Roto Sweeper, manufactured by the Ideal 
Power Lawn Mower Company, Lansing, Mich., will 
sweep an average of 36,009 sq. ft. of floor surface an 
hour. It is designed for the inside sweeping of large 
floor areas in shops and industrial plants, the outside 
sweeping of docks, platforms and pavements, and for 
sidewalk snow removal. 

.This sweeper works equally well on concrete, wood, 
tile, brick or asphalt. It will pick up both light and 
heavy sweepings of dirt, dust, sand, gravel, iron filings, 
horings, cinders, paper and commercial sweeping com- 
pound. A sprinkler, regulated to keep the fiber bristles 
of the brush moist, prevents the raising of any objection- 
able amount of dust. Where the cleaning problem in- 
dudes the removal of hard grease, the sweeper can be 
equipped with a steel wire brush which cuts the grease 
and deposits it in the dirt box. 

The sweeper is equipped with a power-driven brush, 
14 in. in diameter, having special fiber bristles. The 
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brush turns at the proper speed in a counterclockwise 
direction to pick up the sweepings and carry them over a 
rubber deflector into the dirt box. The machine may be 
furnished with either the straight or angle type brushes 
which are interchangeable and can be used on the same 
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The Ideal Roto Sweeper picks up both light and heavy sweepings 
—lIt can be equipped with a steel wire brush for removing hard grease 


unit as desired. Where there are long stretches of 
straight sweeping, a riding trailer for the operator adds 
materially to the usefulness of the equipment. 
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Expediting Erecting 
Shop Work 


Every effort is made to expedite locomotive erecting 
shop work at the Chicago, Indianapolis & Louisville 
shops, Lafayette, Ind., by locating both tools and mate- 
rials, whenever possible, where they can be secured with 
minimum loss of time by the shop men who need to use 
them. Take, for example, locomotive frame reamers, 
which are usually kept in a toolroom and issued only on 
check. These reamers are kept out in the open at the 
Lafayette locomotive shop in a rack located in the erect- 
ing shop immediately adjacent to the pits where loco- 
motive frame bolts are fitted. The other side of this rack, 
shown in one of the illustrations, is used for drills, and 
various other tools necessary in erecting shop work are 
suspended from hooks or pins in the ends of the rack. 

Whenever a machinist and his helper, therefore, needs 
to ream a frame-bolt hole, it requires only a few steps 
to secure the necessary reamer, perform the operation 
and return the reamer to the rack without the necessity 
of going all the way to the tool room, possibly waiting 
in line for issuance of-the reamer and subsequently re- 
turning it in order to get the brass check which has 
been left at the tool room and covers the issuance of 
this tool. 

Shop foremen are responsible for seeing that all tools 
are returned to the racks at the end of each day's work 
and a glance at the rack indicates whether or not this 
has been done. A little extra attention is required when 
first inaugurating this method of dispensing small tools, 
but, in a shop the size of the one at Lafayette, expe- 
rience seems to show that the formality of supplying 


Small tool rack conveniently located in the erecting shop where the 
tools are used 


small tools from a central tool room may be dispensed 
with at least for tools such as frame drills, special 
wrenches, and reamers without losing the tools and with 
general benefit to the shop production. 

A compact and substantial work bench, equipped with 
vices, 1s also located near the end of each pit, with the 
same object of saving the time of erecting shop men in 
the performance of various detailed operations which 
require the firm support and holding of various loco- 
motive parts while being filed or fitted. One of these 
work benches, designated by the figure 4, is shown at 
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Cotters are also conveniently available in partitioned shelves in a 
building column at the wheeling pit 


the left in the illustration. A feature of this bench is that 
the underneath part is closed and cannot be used for the 
storage of either tools or materials which must there- 
fore be kept in the open where they can be readily seen 
and hence available for use when needed. One floating 
or portable bench is also available and is moved by the 
crane to any location when needed, and aíter use is re- 
moved to clear the floor. 

As in the case of small tools, certain materials and 
supplies, generally required for the repair of all loco- 
motives, are kept in the erecting shop immediately 
adjacent to the pits where they will be used, to save 
time formerly required in locating the shop foreman, 
getting an order, and going to the storeroom for the 
material. For example, all sizes of cotters used at the 
wheeling pit are kept on partitioned shelves made of 
light-gage sheet metal and welded in between the web 
and flanges of the steel building column immediately 
ahead of the wheeling pit. 

This is a neat arrangement which takes advantage of 
hitherto unused space and not only saves the time of 
men working at this pit but actually saves material as 
well, since, with all the cotters they need immediately 
available, the men are not tempted to order more than 
will be required from the storeroom and hence possibly 
waste some of them. The sign at the top of this column 
"Help to Keep Your Shop Clean and Safe" is signifi- 
cant of the general conditions maintained at the Lafay- 
ette shop, which is notably clean and well picked up. 
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Cans are provided for waste materials of all kinds, as 
shown at the right of the column, and the provision of 
a generally clean shop assures both safety and increased 
production over what would otherwise be obtainable. 


Gage for Checking 
Wheel Quartering 


This shop-built gage takes all the guess work out of 
mounting wheels on the true quarter and provides an 
accurate check when wheels are suspected of being out 
of quarter. 

The blade of this tool is a 24-in. heavy-duty Brown 
and Sharpe steel scale. The measuring device is part of 
a bevel protractor. This is fastened to the blade with 
two small thumb nuts on the back of the gage using cop- 
per washers between the nut and the scale to prevent 
marring the scale and is readily adjustable. 

When using this tool to line up new or rebored wheels 
a sliding point on each side of the protractor is used. 
The protractor is set at 45 deg. and a temporary center 
is located in both the axle fit and the crank pin fit. The 
centers of the gage аге then set to this distance. The 
wheel center is placed on the end of the axle in approxi- 
mate position and the gage held in the centers. The 
wheel center is moved one way or the other until the 
bubble of the level attached to the protractor is centered. 
The wheel center is now in its proper position and it is 
blocked there. Тһе same procedure is carried out on 
the other wheel and the keyways are scribed ready for 
machining. Obviously the pins must be 90 deg. apart. 

When checking mounted wheels with the crank pins 
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Method of using wheel quartering gage to check mounted wheels 
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already in place, a centering head is put on the scale in 
place of one of the center points and over the other point 
is slipped a ball of sufficient diameter to fit in the axle 
center. The gage is held in position as shown and the 
level moved until the bubble centers. A reading of the 
protractor is then taken and the same method followed 
on the opposite driving wheel. If the wheels are prop- 
erly quartered, the combined protractor readings will be 
exactly 90 deg. If it is not exactly 90 deg., it shows that 
the wheels are out of quarter and how much. 


Milwaukee Locomotive Shop 
Methods and Devices 


At the Milwaukee, Wis., locomotive shops of the 
Chicago, Milwaukee, St. Paul & Pacific, a number of 
methods, devices and new shop tools have been developed 
or installed to expedite locomotive repair work and re- 
duce the important items of maintenance cost and out- 
of-service time. The total investment involved in these 
labor-saving devices and new shop tools is small as 
compared with the economies effected. 

Typical of the shop practices which reduce locomotive 
maintenance cost and out-of-service time is the welding 


Fig. 1—Method of welding the back head to the cylinder of a loco- 
motive at Milwaukee shops 


of back cylinder heads to cylinders, using the method 
shown in Fig. 1. А leaky back cylinder head is “bad 
news" at any enginehouse, for it means pulling a piston, 
removing the main rod, crosshead, guides and cylinder 
head, providing a new cylinder head bearing suríace 
(probably ground in by hand or by machine to make 
a steam-tight joint on the cylinder), and all parts then 
being re-assembled in the machine. Quite a number 
of man-hours of labor are involved in all of these various 
operations, during which the locomotive must be held out 
of service and there is always a possibility that the leak 
may develop again at some future date. 

In order to make a permanent repair job with every 
assurance of preventing steam leaks at this point 
throughout the life of the locomotive, the Milwaukee is 
now following, as more or less standard practice, the 
welding of back cylinder heads to locomotive steam 
cylinders. When a locomotive comes to the shop for 
heavy repairs, the motion work, the guides and back- 
cylinder-head nuts are removed. The old studs are then 
cut off flush with the cylinder head, usually with an 
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oxy-acetylene cutting torch. 
separately on one side of the locomotive at a time), is 


Each cylinder (working 


pre-heated with a charcoal or briquet fire. The studs 


are then welded to the cast-steel cylinder head by the 
electric-arc method, enough metal being deposited on 
the head of each stud to develop the full holding power 
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Fig. 2—One of the new J. 
& L. 2V?-in. turret lathes 
used in machining engine 
bolts from bar stock 


of the stud. Bronze welding is used to fill in the space 
between the cylinder and the cast-steel cylinder head and 
make a positively steam-tight joint, the electric 
studs simply giving ample reserve of holding power to 
keep the cylinder head rigidly in place. On completion 
of the welding operation, the cylinder is kept covered 
and the fire permitted to go out, the cylinder cooling off 
іп a period of 8 to 10 hr. The direct labor for this 
welding job is supplied by two welders, who spell each 
other over an 8-hr. period. About 30 to 40 Ib. of bronze 
are required for the welding on each cylinder head. 

In Fig. 2 is shown one of two 2%-in. J. & L. turret 
lathes recently installed at Milwaukee shops, which are 
giving good results with Vascoloy cutting tools in ma- 
chining all kinds of engine bolts, both straight and taper, 
direct from bar stock for system shop and enginehouse 
work. The 18-in. taper attachment used on this high- 
production machine is very convenient and enables ad- 
justments to be made quickly. A third 3-in. J. & L. 
machine is used on brass bushings and motion-work 
pins, taking the place of two engine lathes. For this 
work, a surface speed of 500 ft. per min. or better 15 
practicable when sintered carbide cutting tools are used. 
( Continued on next left-hand page) 
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Fig. 3—Betts 100-in. heavy-duty boring mill—The set of tires in the foreground was bored with sintered-carbide cutting tools 
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@ Location of Wheel 
Foundries of Members 
of A.M.C.C.W. 

40 in United States 
8 in Canada 
48 — Tota! 


BLocation of Railroad 
Owned Wheel Foundries 
not Members of A.M.C.C.W. 
3 in United States 
1 in Canada 
4 — Total 
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to 9 e rve in North America excepting railroad plants. 
Albany Car Wheel Company 
ll R A American Car & Foundry Company 
a Al L RO D S Bass Foundry & Machine Company 
Canada Iron Foundries, Limited 
Canadian Car & Foundry Company 


CHILLED CAR WHEEL PLANTS, distributed Cleveland Production Company 
along the lines of trunk line railways, provide quick Dominion Wheel & Foundries, Limited 

А 3 " Griffin Wheel Company 
and efficient service, reduced delivery charges and Hannibal Car Wheel & Foundry Company 


В Louisville Car Wheel & Railway Supply Company 

a uniform market for scrap wheels, regardless of Marshall Car Wheel & Foundry Company 

location. Maryland Car Wheel Company 

Mt. Vernon Car Manvfacturing Company 
New York Car Wheel Company 


Spot your shops on the map and you will find a 
Pullman-Standard Car Manvfacturing Company 


Chilled Car Wheel plant in easy commuting dis- Ramapo Foundry & Wheel Works 

с ill be t ; Reading Car Wheel Company 
EE Will be to your advantage to call this Southern Wheel Division of A.B.S. & F. Company 
manufacturer on your requirements. Tredegar Iron Works 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 


| January, 1941 


The Betts 100-in. vertical boring mill, illustrated in 
Fig. 3, is a comparatively new machine tool installed at 
the Milwaukee shops, which has given a good account of 
itself for all heavy-duty boring operations. On account 
of the rigidity of the machine and its design for the use 
of high cutting speeds when necessary, the machine has 
proved its value for boring locomotive driving-wheel 
tires in what has come to be the accepted modern prac- 
tice, namely, by the use of cutting tools of the cintered 
carbide type with high surface speeds. In this in- 
stance, two Vascoloy-Ramet cintered-carbide tools, one 
for roughing and one finishing, are used simultaneously, 
one in each head of the boring mill to finish the bore of 
the tire at one operation. While higher speeds are some- 
times used, experience at this shop indicates that a sur- 
face speed of about 180 ft. per min. gives the best results 
over a period of time, the depth of cut varying from .125 
to .250 in., and the feed from .025 in. to .032 in. At 
higher speeds the cutting tools will not hold up. The bor- 
ing time complete is 22 min. per tire and the setup time 
5 min. The highly polished surface on the set of finished 
tires, shown in the foreground of the illustration, indi- 
cates the exceptionally smooth job done in this boring 
operation. 


Fig. 4—Chilled spots are cast on the inner surface of an inside smoke- 
stack extension to prevent cinder cutting 


Another interesting method of securing increased 
service life for a locomotive part subject to rapid wear 
by the action of exhaust steam and cinder abrasion, is 
shown in Fig. 4. The inside smoke stack extension, 
illustrated, is a type used with the Anderson front end, 
which has no netting but depends upon setting up a 
swirling action of the exhaust gases to break up the 
cinders against suitable vanes, and thus prevent any 
sparks leaving the stack. The downward-projecting 
smoke stack extension in the front end is subject to 
quite severe erosive action and, to secure greater life 
for this inside stack, which is made of cast iron, 1-in. 
by 4-in. chillers are set equally spaced and at a slight 
angle to the axis on the inner surface, which therefore 
has l-in. by 4-in. chilled spots all around the interior of 
the casting and hence retards the wear due to cinder cut- 
ting. The chillers are omitted from a band at the top 
of the stack which must be machined to fit the smoke 
stack base and have a lip, as shown in the illustration, 
which permits the casting to be supported from the stack 
base. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Design and Application of 
Thermic Syphon Patches 

Q.—We have had several of our thermic syphons crack in the 
top of the syphon neck. Is it satisfactory to weld these cracks 


or should they be patched? What type of patch should be 
used ?—M. I. T. 


A.—Circumferential cracks in the top of the neck of a 
syphon should not be welded but should be patched. 
The diagram illustrates a typical patch for the neck of 
a syphon. 

The cracked section of the syphon neck is removed 
by use of an acetylene torch. The cut should be made 
so that in welding the patch to the old section, the welds 
are not opposite each other. The patch should, where 


33 Firebox steel formed and 
fitted to contour of syphon 
and welded as shown. 


Section Y-Y 
Typical application of patch to Thermic syphon neck 


possible, be made in a saw-tooth manner, alternating the 
so-called teeth in order that the staybolts will be in a 
section of the patch on one side and in an old section of 
the syphon on the opposite side, as shown in the illustra- 
tion. The patch should be formed to the contour of the 
section removed and butt welded in place. Lap welds 
should not be used to avoid fire cracks due to double 
thickness of metal. 


Repairing Cracks in 
Firebox Side Sheets 


Q.—Several cracks have developed in the firebox side sheets 
of our Mikado type locomotives. These cracks extend from 
(Continued on next left-hand page) 
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LIMA-BUILT HIGH-SPEED FREIGHT POWER 


The Lima Locomotive Works, Incorporated is delivering 
15 high-speed, heavy-duty freight locomotives for use on 
the main-line of the New York Central. These locomo- 
tives have been provided with extra large tenders to assure 
longer runs and more revenue miles per locomotive hour. 


WEIGHT IN WORKING ORDER, POUNDS 


= - = ee 
Eng. Truck | Trailer Truck Total Engine | Tender Loeded 
| 


2/3 of Capacity 
65,100 63,400 393,500 303,933 


WHEEL BASE TRACTIVE POWER 


Engine Engine and Tender Main Cylinders With Booster 


98'-0!,'" 60,100 Ibs. | 74,000 


TENDER 
CAPACITY CYLINDERS 


|| GRATE AREA 
| 75.3 Sq. Ft. 
| 


Dismeter | 15,500 gals. | Dia. | Stroke (Dring Wheel Die. 
| | | 


69" 


84%'' O. D. at 250 Ibs. Sq. In. 43 tons coel | 2513” | 30" | 
Front | | 


ix. INCORPORATED, LIMA, OHIO 


P" LIMA 
LOCOMOTIVE WORKS 


VN INCORPORATED 
SS 


rack 


Crack 
ШУ V-Edge 
es. : -Edges 
(о) (b) (с) (4) 


Welding cracks in firebox side sheets 


staybolt hole to staybolt hole. Is it unsatisfactory to vee out 
and weld the cracks or should the area around the cracks be 
removed and a patch applied?—M. K. O. 


A.—When a crack in the firebox side sheets extends 
from staybolt hole to staybolt hole, it is satisfactory to 
weld it provided the crack is in a straight line and in 
no case shall any crack so welded extend more than 
two staybolt holes as illustrated in Fig. 1 (a). If the 
crack extends more than two holes or if there are other 
cracks adjacent to it a patch should be used. 

The general practice for repairing a crack in the fire- 
box sheets is as follows: Cut out the crack with an 
acetylene torch as illustrated in (b), making the smallest 
cut possible. Then upset edges of plate (c), driving the 
plates in from the fire side of the sheets, forming a V- 
shaped opening as shown in (d). Weld the entire open- 
ing including the staybolt holes as in (d) and redrill and 
tap for the staybolts. 


Effect of Boiler Pressure 
On Leaking Staybolts 


Q.—What causes fireboxes that are tight in service to show 
leaks around staybolt heads when cooled down below working 
pressure ?—P. A. T. 


A.—Leaks around staybolt heads when cooled down 
below working pressure are primarily due to the expan- 
sion and contraction of the boiler. Other factors are 
scale resulting from the use of impure water, improper 
firing, and improperly fitted staybolts. 

The staybolts work in the sheets because the expan- 
sion of the firebox sheet is greater than that of the 
wrapper sheet, causing a greater movement of the firebox 
sheet as compared to the wrapper sheet. А staybolt 
may be tight before the boiler is heated and show no 
signs of leaking while the boiler is fired up and under 
pressure although the staybolt fit in the sheet has been 
broken due to the sheets working. The action of the 
sheets due to expansion keeps the staybolts tight. How- 
ever, when the boiler is cooled down an opposite action 
takes place. The sheets contract which relieves the pres- 
sure on the staybolt fit in the sheet, allowing the bolt 
to leak. 


Whiting Pitless 
Locomotive Hoist 


A pitless locomotive hoist which can be supplied with 
either four or six jacks, each of which can be separately 
racked on a narrow-gage track at ground level, has been 
developed by the Whiting Corporation, Harvey, Ill. The 
hoists range in capacity from 200 to 250 tons with four 
jacks and from 300 to 400 tons where six jacks are used. 
'The jacks run on narrow-gage tracks at ground level— 
a track for each side of the locomotive. Since all of the 


38 


jacks are movable, close spotting of the locomotive is not 
required. 

Another novel feature is the vertically placed geared- 
head motor located at the top of each jack, thus provid- 
ing an individual drive through a pinion and gear. The 
revolving hoisting screw attached to the gear raises and 
lowers the hoisting-screw nut—one for each jack, operat- 
ing in pairs. A pair of these nuts support a lifting beam 
which, when lowered, passes through a gap in the truck 
portion of the jack and enters slots in the foundation. 
In the low position, the beam rests on its foundation with 
rails on its top side coincide with the locomotive track 
rails—thus forming a bridge across the slots. As in the 
past, different slots are used, properly spaced apart for 
different lengths of locomotives. Slots, not in use, are 
spanned by removable crossover rails. 

With an individual drive as described, there is saved 
the cost of two jack pits, two shaft pits and a motor pit. 
All cross and main shafting are eliminated with their 
numerous bearings and shaít carriages. Because of no 
pits, no removable pit planks are necessary. With the 
use of this individual drive, all clutches for the jacks are 
eliminated, and it is possible to obtain a higher hoisting 
speed than used in the past. 

The control itself is interesting. Each jack has a 
two-button control—one for “Up” and one for “Down” 
movements. In addition each jack has a selector switch 
for making the jack "Operative" or "Inoperative." 
There is also a pendant detachable master switch that 
may be plugged in on either side of the hoist. It is 


Manufacturer's shop view of two of the three pairs of Whiting jacks 
which will be installed as a 300-ton pitless locomotive hoist on the 
Western Maryland at Hagerstown, Md. 


thus possible to operate each jack individually, in pairs, 
or all jacks at one time. 

The jacks have low and high limit switches. The lift- 
ing beam that is the highest during raising movement 
rings a bell before reaching the extreme high limit. When 
high limit is reached, hoisting movements cease for all 
lifting beams. Most of the wiring is located in con- 
duits. Only enough remains outside to make possible 

(Continued on next left-hand page) 
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AIR GAP 


ELIMINATE IT WITH. 


FRANKLIN 


AUTOMATIC COMPENSATORS AND 


SNUBBERS 


means higher maintenance 
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Franklin Automatic Compensator and Snubber Franklin Automatic Compensator and Snubber 
for Roller Bearing Driving Box application. for Friction Bearing Driving Box application. 


With the hand-adjusted driving box wedge allowance must be made for temperature changes. 
This means that, until such time as the box expands to running speed temperature, the driving 
box pounds, and pounding driving boxes cost money. » » » There is no air gap on a locomotive 
equipped with Franklin Automatic Compensators and Snubbers. A constant, accurate fit is main- 
tained and expansion and contraction due to changes in driving box temperature are taken care 
of automatically. These close tolerances are essential on roller bearing driving box applications. 
» » » Reduce maintenance... protect your driving boxes with Franklin Automatic Compensators 


and Snubbers, and eliminate slack between engine and tender with its twin, the E-2 Radial Buffer. 


The close tolerances essential to efficient Booster operation call for genuine repair parts made by Franklin, 


i CHICAGO -MONTREAL 


FUSS ОБО To ees Beaten rae 


REET а omy 


RAILWAY SUPPLY COMPANY, IN 


the movement of the jacks from minimum to maximum 
travels. 

The shop view accompanying this article shows two 
of the three pairs of jacks constructed for а six-jack, 
300-ton locomotive hoist, purchased by the Western 
Maryland for use at Hagerstown, Md. Each jack has a 
10-hp. motor, and heavy power will be raised on the 
hoist for wheeling and unwheeling purposes. 


Metal-Sprayed Parts 
Finished with Carboloy Tools 


Many worn locomotive parts that would normally be 
scrapped are being reclaimed by spraying these parts 
with stainless steel and re-machining them to size. 
Other items reconditioned by this process include such 
parts as shaíts, water-pump piston rods and motor 
armature shaíts. 

In practice, 18-8 stainless steel in wire form is fed 
into the back of a gun equipped with an air turbine 
supplying power to two knurled rolls which force the 
wire through the gun into the center of a neutral oxy- 
acetylene flame. By the careful adjustment of the 
speed of the wire through this flame, a fine atonuzation 
and even deposition of the metal on the worn parts is 
obtained. All surfaces to be sprayed are sand blasted 


The pump rod after being sprayed with stainless steel is being re- 
finished to size with a Carboloy tool at a cutting speed of 242 ft. 
per min. 


first, using a 30-mesh steel angular grit. This opera- 
tion not only cleans but also roughens the surface and 
enables the sprayed metal to adhere to it. The part is 
sprayed until the size of the part is 164 in. to Мә in. 
in excess of that to which it is to be machined. 

To obtain a fine finish, it was found desirable to turn 
the sprayed-metal surfaces at high speeds, 200 to 450 ft. 
per min., using a slow feed and producing fine cuts. 
For turning operations, Carboloy tools produce good 
results. On parts that can not be turned, the surfaces 
are finished by grinding. 

The accompanying illustration shows a pump rod 
being re-machined aíter having been sprayed with stain- 


per min. with a .005-in. feed and a 4g4-in. depth of cut. 
The floor-to-floor time for the 134-in. diameter shaít, 
two feet long, was 20 minutes, with approximately 12 
pieces being machined per grind of the Carboloy tool. 
These tools are a product of the Carboloy Company, 
Inc., Detroit, Mich. 


Packing of 
Braided Construction 


The introduction of Garlock Lattice-Braid packings 
brings to industry an entirely new line of braided pack- 
ing materials and is the result of many years of experi- 
mental and developmental work. In this packing, every 
braiding strand passes diagonally through the body of 
the packing at an angle of approximately 45 deg. This 
makes a completely uniform structure. It is braided in- 
ternally as well as externally. There are no strands in 
the packing which are not part of and integral with the 
entire body of the packing. Structurally, every braiding 
strand contributes to the strength of the entire mass. 

In service, all packings are subject to wear on the 
surface which contacts the moving rod. Eventually, the 
strands of braided packing on the working surface will 
wear through. When this occurs ordinary braided pack- 
ings will go to pieces because the structure of the packing 
itself is destroyed. With Lattice-Braid packings, this 
can not occur because when this packing becomes worn 
it will not disintegrate into a series of loose strands or 
separate parts. К 

Large sizes of this packing can be formed into ring: 
around rods of small diameter without distortion to 
packing due to the fact that every braiding strand passes 
diagonally through the packing. This packing is made 
of materials and in sizes to meet the requirements of all 
types of applications. It is a product of the Garlock 
Packing Company, Palmyra, N. Y. 


Every strand of Garlock Lattice-Braid packing passes diagonally through 
less steel. The cutting speed for this job was 242 ft. the body of the packing—lt is braided both internally and externally 
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ee'Tesilor Made’? 
YET STANDARDIZED! 


Each Security Arch is **tailor made" to suit the 
individual class of power in which it must func- 
tion. But so effectively is Security Arch Brick 
standardized that only six different Security 
Brick patterns are needed for more than 50% of 
the Security Arch Brick used. 


This high standardization reflects the engineer- 
ing and experience of the American Arch Com- 
pany. 

It simplifies the application of the brick arch and 
saves the stores department a vast amount of 
trouble. 


This foresight of the American Arch 
Company in adhering to standards is 
but one of the many ways in which the 
American Arch Company is serving the 


railroads. 
There's More to 
SECURITY ARCHES 
Than Just Brick . 
HARBISON-WALKER AMERICAN ARCH CO. 


INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 
Specialists 


REFRACTORIES CO. 
Refractory Specialists 
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High Spots in 


Railway Affairs... 


Public Aids 
To Transportation : 


The Association of American Railroads has 
just issued a carefully prepared report of 
214 pages, replying to the report on Public 
Aids to Transportation, which was pre- 
pared under the direction of Federal Co- 
ordinator of Transportation J. B. Eastman, 
but was not finally issued until 1940— four 
years after the Co-ordinator's office had 
been abolished. The preparation of Co- 
ordinator Eastman's report was expensive, 
much of the cost being assessed against 
the railroads. “The railroads,” says the 
A. A. R. report, "have felt impelled in the 
protection of their interests and to make 
available an accurate and comprehensive 
statement, to analyze carefully each volume 
of these reports" In the conclusion to 
Part I, entitled, General Comparative An- 
alysis, the A. A. R. report makes this 
statement : "The apparent conclusion is that 
if careful appraisal of the economic sound- 
ness of projects now in existence or to be 
brought into existence were made, the un- 
economic existing facilities would prob- 
ably be eliminated by rail, by highway and 
by water and only useful facilities would 
be built as new projects. Everyone will 
probably agree that if sound economic con- 
siderations can be made to control addi- 
tional transportation projects, half the bat- 
tle will have been won. It has required a 
most extended discussion to reach such a 
simple conclusion. Nothing new has been 
brought forward. Every student of the 
subject has long known that the primary 
difficulty is to control additional transpor- 
tation projects by sound economic consid- 
erations, rather than on a political basis. 
The primary difficulty is that no such eco- 
nomic consideration will be given. This, 
however, would have been apparent to the 
writers of this lengthy report if one-half 
the attention they have devoted to the ac- 
tivities of certain people connected with 
financing of the railroads more than half a 
century ago had been given to the pressure 
groups for new waterways and the nation- 
wide lobby for more extensive highway 
expenditures and airway expenditures. 
There is our real difficulty and there our 
real difficulty remains." 


Women Employees 
On Soviet, Railways 


According to the Railway Gazette of Lon- 
don, in discussing women on Soviet rail- 
ways, "thousands of women are working 
in the railway work shops as mechanics, 
fitters and turners.” While the outside 
world does not seem to know much about 
what is going on in the Soviet today, it 
seems remarkable that women should be 
used to so great an extent on tasks that 
are ordinarily considered entirely within 
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ately dropped from the service." 


the province of men, at least so far as this 
country is concerned. Another statement 
that makes one wonder what is going on 
in the Soviet is that while three years ago 
there was only: one woman engine driver 
on the Soviet railways, today there are 
56 women engine drivers and 2,900 as- 
sistant engine drivers. This is in addition 
to a large number of women employed as 
motormen of electric trains. In all, it is 
estimated that more than half a million 
women are now employed on the railways 
of the Soviet Union. 


“Trust Buster” 
Arnold After the A.A.R. 


The Department of Justice filed a suit 
against the Association of American Rail- 
roads, its members and officers, charging 
that the railroads had violated the Sher- 
man Act by refusing to enter into through 
routes and joint rates with motor carriers. 
It was alleged that this was accomplished 
by the passage of certain resolutions by the 
board of directors of the A.A.R. and 
agreement thereto by the member roads, 
thus constituting a conspiracy in restraint 
of trade. The railroads asked for a dis- 
missal of the charge, because of the re- 
scinding of the resolutions in question. Jus- 
tice Jennings Bailey of the District Court 
of the United States for the District of 
Columbia has refused to dismiss the suit 
and so the railroads are required to an- 
swer the original complaint, after which 
it will go to trial. 


What About Rule G 
And Public Safety? 


A Pennsylvania railroad engineer was dis- 
charged for violating Rule G. Members 
of his own crew just prior to starting on 
their run had reported that he was not in 
fit condition to operate his train. He was 
examined by a competent physician, who 
stated in writing that the engineer was 
"absolutely unfit to handle an engine, due 
to the effects of alcohol" According to 
the railroad, this was not the man's first 
offense on this and other counts. He had 
been dismissed in 1935 for being intoxi- 
cated, but had been reinstated with the 
understanding that any further serious in- 
fraction of the rules would not be toler- 
ated. He was again dismissed in 1937, 
but was reinstated on his own promise that 
any future failure to observe the rules “will 
be sufficient cause for my being immedi- 
In spite 
of this, the First Division of the National 
Railroad Adjustment Board rendered a de- 
cision on November 12, 1940, which re- 
stores full seniority rights and back pay 
to the time that he was dismissed in Feb- 
ruary, 1939. The board deadlocked on the 
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case and a referee was called in. Appar- 
ently the decision was made on a techni- 
cality and the man who tried to operate an 
engine while intoxicated, instead of getting 
disciplined, got an award. How about the 
public and its safety? Or the other em- 
ployees, whose lives are placed in jeopardy 
by gross infraction of Rule G? 


Corn As Railroad Fuel 


Argentina has a great surplus of corn. To 
protect the farmers the government pur- 
chased it, paying almost $12 a ton. As 
there were no markets available for the 
surplus, it was faced with a serious prob- 
lem of how to dispose of it; the suggestion 
was made that the unshelled corn might be 
used as fuel for the railroads and public 
utilities. Experiments were made which 
showed that the unshelled corn, at less 
than $5 per metric ton, could be used for 
fuel as cheaply as coal, wood or fuel oil. 
The Argentine Ministry of Agriculture has 
therefore authorized the sale of the govern- 
ment-purchased corn for such purposes. 


The British Carry On 


London may be receiving a terrible "straf- 
ing," but it does not seem to interfere to 
any great extent with our British contem- 
porary, the Railway Gazette of London. 
Of almost the same size as in normal times 
and very well printed, its numbers reach 
this country regularly and with compara- 
tively little delay. The only sign of in- 
convenience, if it may be called such, is 
the notation on the masthead directed to 
“Callers and Telephoners.” It states that, 
“Commencing Monday, November 11, and 
continuing until further notice, the office 
hours are Mondays to Fridays—9:30 а. m. 
to 3:45 p. т. The office will be closed on 
Saturdays." "True, as one leaves over the 
publication week by week, references are 
made to the special problems under which 
the British railways are operating. Such 
articles, however, are not very numerous 
and are largely restricted to a section !n 
the news department of the paper, entitled, 
Transport Services and the War. This 
section, including the November 15 num- 
ber, has been running for 64 weeks. On 
the other hand, “The Scrap Heap,” with 
its odds and ends and humor, still continues 
to be a feature of the paper. That it can 
joke, even under war conditions, may be 
seen from the following quotation, wi! 
is an extract from a letter which first aP- 
peared in the London Times. “A Swiss 
friend of ours lately returned to Basle from 
Hamburg, and had to change trains 
times owing to the activities of the R. ^ 
F. His only comment was that he wish 
it had been 70.” 
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YOU CAN GET THE SAME WORK 


al the Driawlar eS 


4,320 Ib. COAL AN HOUR 
or 
5,000 Ib. COAL AN HOUR 


The smaller fuel consumption represents the 
performance of a locomotive equipped with an 
Elesco feed water heater. 


This is an example of what reclaiming waste heat 
from exhaust steam through an Elesco feed water 
heater amounts to in fuel for the same work at 
the drawbar. In this case, the Elesco feed water 
heater reclaims 5,600,000 B.t.u. from the exhaust 
steam, replacing that amount of heat formerly 
generated with fuel in the firebox. 


Xn 


* FEEDWATER HEATERS 
RICAN THROTILES • STEAM DRYERS 
HAUST STEAM INJECTORS * PYROMETERS 


1 


January, 1941 


HEATER 


On any locomotive Elesco feed water heaters 
provide substantial fuel savings, water savings, 
and increased sustained boiler capacity through 
the reclamation of heat . . 
wasted heat from the exhaust steam for pre- 
heating the boiler feed water. 


. utilizing otherwise 


You can cut your locomotive operating costs by 
applying Elesco feed water heaters. Write today 
for descriptive literature. 


Representative of 
AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK 
122 S. Michigan Ave. CHICAGO 


Montreal, Canada 
THE SUPERHEATER COMPANY, LTD. 
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—— NEWS — 


A. S. M. E. Honors Superheater 
Engineer 


Cart A. W. Bnaxpr, chief engineer of 
the Superheater Company, New York, was 
presented the Melville Medal "for original 
engineering work" by the American So- 
ciety of Mechanical Engineers at its an- 
nual dinner and honors night on December 
4 in New York. Mr. Brandt received the 
award for his paper entitled “The Loco- 
motive Boiler." 

The engineer so honored was born in 
Stockholm, Sweden, in 1881; studied me- 
chanical engineering there and obtained his 
early experience with the Swedish Gov- 
ernment Railways and the Sweden Atlas 
Locomotive Works. In 1902 he went with 
the New York Central and became me- 
chanical engineer and master mechanic oí 
the Big Four in 1910. Mr. Brandt joined 
the Superheater Company as its chief en- 
gineer in 1916. He continues in this posi- 
tion at present in charge of the develop- 
ment and design of locomotive equipment, 
including superheaters and feedwater heat- 
ers, in addition to similar apparatus for 
stationary power plants. 

During the dinner five honorary mem- 
berships in the society were awarded. Re- 
cipients included James A. Seymour oí 
Auburn, N. Y. inventor and developer 
of the McIntosh & Seymour engine, as 
well as numerous other inventions in the 
application of directly connected high- 
speed engines to electric generation. Mr. 
Seymour, in 1886, co-founded McIntosh, 
Seymour & Co, steam engine manufac- 
turers, which concern later became manu- 
facturers of Diesel engines and is now a 
subsidiary of the American Locomotive 
Company. Mr. Seymour retired from ac- 
tive business in 1922. 


Equipment Purchasing and 
Modernization Program 


Denver & Rio GRANDE WESTERN.—The 
D. & R. G. W. has asked the Interstate 
Commerce Commission for authority to 
assume liability for $1,260,000 of serial 
equipment trust certificates, maturing in 10 
equal annual installments of $126,000 on 
February 1, in each of the years from 
1942 to 1951, inclusive. The proceeds of 
the issue will be used as part payment for 
equipment costing a total of $1,698,110 and 
consisting of 500 50-ton, 4014 ft. box cars. 

Great NorTHERN.—The Great Northern 
will soon begin the conversion of 15 steam 
locomotives at its shops at Superior, Wis., 
and Hillyard, Wash., at an approximate 
cost of $1,500,000. Conversion plans pro- 
vide for almost complete rebuilding of the 
power units. When work is completed the 
locomotives will be assigned to freight 
service on the Kalispell division in the 
mountainous section of Montana. 

LovisviLLE & NasuviLLE—The L. & N. 
has asked the Interstate Commerce Com- 


41 


mission for authority to assume liability for 
$6,770,000 of equipment trust certificates, 
maturing in equal annual installments of 
$677,000 on December 15 of each of the 
years from 1941 to 1950, inclusive. The 
proceeds will constitute part of the pur- 
chase price of the freight-car equipment, 
costing a total of $7,527,271, shown in the 
table of orders which begins on this page. 

Union Paciric.—The U. P. is contem- 
plating construction in company shops of 
100, 200 or 300 50-ft. lightweight automo- 
bile cars of 50 tons’ capacity. 


The “John Bull” Lives Off the 
Country-Side 


EMPLovEEs of the Long Island are au- 
thority for a tale of unorthodox foraging 
for locomotive fuel. It seems that in re- 
moving the Pennsylvania's replica of the 
"John Bull" locomotive (1831) from the 
late New York World's Fair, where it ap- 
peared in "Railroads on Parade," it was 
decided to run it under its own power over 
the busy tracks of the Long Island to the 
Morris Park shops, where it was to be 
prepared for shipment to Chicago to ap- 
pear in a forthcoming celebration in con- 
nection with the installation of the big 
"S-l" locomotive in regular service. The 
antique unit took some 414 hours for the 
run of approximately eight miles and 
reached its destination at 4:30 p. m., just 
before the rush of outbound commuters' 
trains began. 

First trouble was encountered at Forest 
Hills—right on the busy multiple-track 
main—when the fire "died." Wood com- 
mandeered from a nearby grocery store put 
life into her again. Then several miles 
farther the fire languished again and the 
employees in charge, anxious about the im- 
pending "rush hour," ransacked a dairy 
plant along the line for old boxes, which, 
we learn, saved the day. 


V. R. Hawthorne Honored 
at St. Louis 


At the dinner and meeting of the Car 
Department Association of St. Louis, held 
Tuesday evening, November 19, at the Ho- 
tel De Soto, St. Louis, Mo, V. R. Haw- 
thorne, secretary, Association of American 
Railroads, Mechanical Division, was the 
guest of honor and made the principal ad- 
dress. 

At the conclusion of Mr. Hawthorne's 
address, F. E. Cheshire, president oí the 
Car Department Association of St. Louis 
and general car inspector, Missouri Pacific, 
complimented the author on his effective 


Plaque presented to V. R. Hawthorne on 
November 19 by the Car Department Asso- 
ciation of St. Louis 


work in co-ordinating the activities of the 
various A. A. R. committees, especially 
those having to do with the more efficient 
interchange of railway freight equipment. 
In the name of the association, Mr. Cheshire 
presented Mr. Hawthorne with a bronze 
plaque inscribed “Awarded to V. R. Haw- 
thorne, November 19, 1940, in recognition 
of his incomparable contribution to the 
mechanics of railroad transportation, a pa- 
tient counsellor, a gracious gentleman. Car 
Department Association of St. Louis, Mo.” 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the December Issue 


Locomotive ORDERS 


No. of 
Road Locos. Type of Locos. Builder 
Aluminum Co. of America ........ 1 350-hp. Diesel-elec. General Elec. Co. 
Arkansas Valley ................. 2 350-hp. Diesel.elec. General Elec. Co. 


Atchison, Topeka & Santa Fe....... 1 
Bessemer & i 


1,000-hp. Diesel-elec. 
ke Erie fj cane cages 5' 2.10-4 Texas-type 
2' 0-8-0 


Baldwin Loco. Works 
Baldwin Loco. Works 
American Loco. Co. 


Boston & Maine ................. 4 380-hp. Diesel-elec. General Elec. Co. 
2 4-8-2 Baldwin Loco. Works 
E. I. duPont de Nemours Co....... 1 350-hp. Diesel-elec. General Elec. Co. 


2? 300-hp. Diesel-elec. 
23 300-hp. Diesel-elec. 
350-hp. Diesel-elec. 
600-hp. Diesel-elec. 
1,000-hp. Diesel-elec. 
600-hp. Diesel-elec. 
1,000-hp. Diesel-elec. 
1,000-hp. Diesel-elec. 
2,700-hp. Diesel-elec. 
660-hp. Diesel-elec. 


660-hp. Diesel-elec. 
750-hp. Diesel-elec. 
380-hp. Diesel-elec. 


East Erie Commercial 
Elgin, Joliet & Eastern ............ 


Great Northern 2.46608 leor o eoe 
Gulf, Mobile & Ohio ............. 
Jones & Laughlin Steel Corp. ...... 
Kewanee, Green Bay & Western.... 
Monongahela Connecting .......... 
Mississippi Export 


Shoe юн cM 


General Elec. Co. 
Electro-Motive Corp. 


American Loco. Co. 


Baldwin Loco. Works 
Electro-Motive Corp. 
American Loco. Co. 
American Loco. Co. 
American Loco. Co. 
General Elec. Co. 
General Elec. Co. 


Railway Mechanical Engineer 
SRM, JANUARY, 1941 


Orders and Inquiries for New Equipment—Continued 


New York, New Haven & Hartford. 
Norfolk & Western ............ 
Northeast Oklahoma 
Northern Pacific ........... ..... 


Proton ttn n 


Pittsburgh Limestone Corp. ....... 
(U. Steel subsidiary; 
Reading’ ано роо гаа 


Republic Steel Corp. 


Semmett Solvay Co. 
St. Louis-San Francisco 


Southern 
United States Army 


Wabash 


Panama Railroad? 
Union Pacific .................... 
United States Navy Dept. 


Road 


Aliquippa & Southern 
Berwind-White Coal Mining Co. ... 
semer & Lake Erie ........... 


Colorado & Wyoming ... 
Cudahy Car Lines ...... 
Detroit, Toledo & Ironton 


Ене Gasoline Corp. fus 


Illinois Terminal 
International Nickel Co. of Canada. 
Louisville & Nashville* 


Ministry of Transp. and Public 


Works, Brazil 


New York Central 
Norfolk & Western 
Northern Pacific . 
Noríolk Southern 


eee rece ce rn 
„+++. 


Panama Railroad 


Pittsburgh & West Virginia ....... 


St. Louis-San Francisco ........ y 
Solvay Process Со. ............... 
Southern Pacific .............. — 
Tennessee Central aea ted eg d Says 
Union Tank Car Co. ............ 
Wabash Car & ришет Co. of St. 
Louis ........... MEE 


Chicago, Indianapolis & Louisville.. 


Elgin, Joliet & Eastern ........ 
Pittsburgh & Lake Erie 


Road 

Atlanta & West Point 
Western Railway of Alabama 
Canadian Pacifc 


ee t m 9 n nnn eee 


Pacific Electric 


‘Has awarded contracts for the construction 


cember issue. 
? Delivered in November, 1940. 
з Delivered earlier this year. 


* Delivery received. 
* For defivery March, 1941. 
* For delivery June, 1941. 


1 380-hp. Diesel-elec. 
4-8-4 Pass 

500-hp. Dic sel-elec. 
4-8-4 
4-6-6-4 


320-hp. 
600-hp. 
.000-hp. 
600-hp. 


Anew 


Diesel-elec. 
Diesel-elec. 
Diesel-elec. 
Die-el-clec. 
,O00-hp. Diesel-elec. 
600-hp. Diesel-elec. 
340-hp. Diesel-mech. 
340-hp. Diesel mech. 
Sou-hp. Diesclelec. 
4-84 Base. 
4-3-2 Freieht 
4.000. hp. Diesel- elec. 
3,000-hp. Diesel-elec. 
350-hp. Diesel- e 
300-hp. леле Гес. 
l'iesei-elec. 
600-ћр. Diesel-elec. 
Steam: 


25 


саал PR Te lom Fu uses nem des 


Locomotive [NQUIRIES 


3 Steam. 
5,10 or 15 Freight 
1 50-ton Diesel elec. 


FreiGut-Car Oxvrrs 


No. of 

Cars Type of Cars 
25 90-ton gondola 
50 — §0-ton hopper 
650! 90-ton hopper 
300!  50-ton box 
50!  S0-ton flat 

100% Вох 
20' Саһооѕе 
13 70-ton gondola 
50 40-ton refrigerator 
300 — $0-ton gondola 


^30  70-ton flat 
18  S0-ton tank 
6 40-ton tank 


250 Box 
15  70-ton ore 
50  70-ton gondola 
1.400 — 50-ton hopper 
1.600 — 50-ton hopper 
50 70-ton gondola 
100 Box 
150 — 30-ton flat 
150  30-ton box 
150 30-ton gondola 
8 30-ton tank 
150 Sets of trucks 
200  70-ton flat 


30 — 70-ton hopper 


30*  70-ton hopper 
250 40-ton box 

50 50-ton gondola 
50 50-ғоп hopper 


35 50-оп flat 
30 50-‹оп box 
15 Gondola 


20* Caboose 
500  40-ton box 
100" Coal 

9'• Box 

10 Automobile 
10'° Caboose 

5  70-ton tank 

4  40-ton tank 
123  70-ton flat 
13  70-ton gondola 
50 Caboose 
100 40-оп box 
150" 50-ton tank 


35  70-ton hopper 


FnaEIGHT-CAR INQUIRIES 


100  50-ton box 
100 50-(оп flat 
500  50-ton box 
1,000 Box 
PasseNGER-CAR ORDERS 
No. of 
Cars Type of Cars 


2  Baggageexpress 


25 . Passenger-train 
10 Baggage and express 
Coaches 


——— 


 —— 


-— ——— 


en 


amounting to approximately $5,000,000. 


General Elec. Co. 

f ompany Shops 
General Elec. Co. 
Baldwin Loco. Works 
American Loco, Co. 


General Elec. Co. 
Electro-Motive Corp. 


Baldwin Loco. Werks 
American Loco. Co. 


Fate-Roat-Heath Co. 
General Elec. Co. 


Company Shops 
Electro-Motive Corp. 
American Loco. Со. 


General Elec. Co. 


Electro-Motive Corp. 
Heiseler Loco. Works 


Builder 

Company Shops 
Company Shops 
Pull-Std. Car Mfg. Co. 
Greenville Steel Car Co. 
Magor Car Corp. 
American Car & Fdrv. Co. 
Greenville Steel Car Co. 
Pull-Std. Car Mfg. Co. 
Company Shops 
Greenville Steel Car Co. 
Greenville Steel Car Co. 


American Car & Fdry. Co. 


American Car & Fdry. Co. 
National Steel Car Co 
Pull..:Std. Car Mfg. Co. 
American Car & Fdry. Co. 


Pull-Std. Car Mfg. Co. 


Pull-Std. Car Mfg. Export 
Co. 

American Car & Edry. Ex- 
port Co. 


Despatch Shops, Inc. 


Company Sho 
Gen. Amer. "Transp. Corp. 


Magor Car Corp. 

American Car Fdry. Co. 
Virginia Bridge Co. 

Magor Car Corp. 


Company Shops 


Company Shops 


American Car & Fdry. Co. 


Southern Pacific Equip. Co. 


Pull.-Std. Car Mfg. Co. 
Company Shops 


American Car & Fdry. Co. 


Builder 
American Car & Fdry. Co. 
Company Shops 


Canadian Car & ошату Со. 
Pull-Std. Саг Mfg. Co. 


See De- 


1 Bids will be received to December 30 by the general purchasing officer, the Panama Canal, 
C. 


Washington, 


* Contracts for this equipment amounting to approximately $475,000. 


* Estimated cost of this етан is $7,527,2 


? Constructed earlier this year. 
n Por completion in March, 1941. 


Railway Mechanical Engineer 
JANUARY, 1941 
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Painted Wheels and Car Retarders 


THE Association of American Railroads, 
Mechanical division, reports in a circular 
letter from Secretary V. R. Hawthorne, 
dated December 5, that some difficulty is 
being experienced in controlling cars (es- 
pecially when loaded) through car retarder 
devices in cases where the wheels have 
been newly painted. The Arbitration Com- 
mittee has ruled that resulting damage to 
cars, where no failure of the retarder it- 
self, or its method of operation, is in- 
volved, shall be the responsibility of the 
car owner, provided a Rule 44 combination 
is not reached. The committee suggests 
that member roads make arrangements to 
protect both the outside and inside surfaces 
of wheel rims by metal shields or other 
device while trucks are being painted. 


Retirement Board Names 
Employment Officers 


ANNOUNCEMENT of the appointment of 
nine employment officers to administer the 
recently-established employment service was 
made on December 2 by the Railroad Re- 
tirement Board. The employment service, 
it is pointed out, is being operated in con- 
nection with the railroad unemployment 
insurance system, and makes possible the 
collection in each regional office of the 
Board of a complete file of unemployed 
railroaders in the region. Names and 
qualifications of the idle railroad workers 
are referred on request to railroad em- 
ployers for interview and placement. 

Those named to the new positions and 
their regions include: Peter S. Hogan, 
New York region; John J. Finnerty, Cleve- 
land; Horace L. Carter, Chicago; James 
H. Williams, Atlanta; John R. Duck, Min- 
neapolis; Otto Kirkes, Kansas City; Sam 
J. Williams, Dallas; Earl F. Rentfrow, 
Denver; and Harold O. Clark, San Fran- 
cisco. Most of the appointees have had 
railroad experience, and all have been as- 
sociated with the Railroad Retirement 
Board. 


Fquipment Depreciation Orders 


EQuiPMENT depreciation rates for 11 
railroads, including the Louisville & Nash- 
ville ana the Kansas City Southern, have 
been prescribed by the Interstate Com- 
merce Commission in a new series of sub- 
orders and modifications of previous sub- 
orders in No. 15100, Depreciation Charges 
of Steam Railroad Companies. The com- 
posite percentages for all equipment, which 
are not prescribed rates, range from 3.01 
per cent for the L. & N. to 9.41 per cent 
for the Angelina & Neches River. 

Prescribed rates for the L. & N. are 
as follows: Steam locomotives, 2.83 per 
cent; other locomotives, 3.92 per cent; 
freight-train cars, 3.08 per cent ; passenger- 
train cars, 2.62 per cent; work equipment, 
3.92 per cent; miscellaneous equipment, 
13.03 per cent. The K. C. S. composite 
percentage is 3.07, derived from prescribed 
rates as follows: Steam locomotives, 3.18 
per cent; other locomotives, 3.92 per cent ; 
freight-train cars, 2.92 per cent; passenger- 
train cars, 3.05 per cent; work equipment, 
3.03 per cent; miscellaneous equipment, 
13.35 per cent. 
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From Leo W. Powell's paper “The 
Road Foreman and the Diesel- 
Electric Locomotive" presented at 
the fourth annual meeting of the. 
Railway Fuel and Traveling 
Engineers’ Association. 


DIESELS 


@ 
кы 


J 


GENERAL MOTORS 


DIESEL 
POWER 


GIRO MOTIVE CORPORATION 


75 MOTORS LA GRANGE, ILLINOIS, U. S. A. 


Mediation Board Decision on 
Lehigh Valley 


Tue National Mediation Board has de- 
cided that certain employees who have 
worked for the Lehigh Valley during the 
period from January 1, 1940, to September 
16, 1940, although they may now be on 
furloughs, are entitled to vote in an elec- 
tion to determine which of two unions 
shall represent a particular class of em- 
ployees in collective bargaining. 

The decision of the board on December 
8 reveals that its services were invoked 
by the Railway Employees' Department, 
American Federation of Labor, to settle a 
dispute as to whether the International 
Brotherhood of Blacksmiths, Drop Forg- 
ers and Helpers, the International Broth- 
erhood oí Boilermakers, Iron Ship Build- 
ers and Helpers of America and the Sheet 
Metal Workers' International Association, 
operating through the Railway Employees' 
Department, A. F. of L., may represent, 
respectively, the blacksmiths, boilermakers 


Gaue E. Spain has been appointed gen- 
eral sales manager of the Caterpillar 
Tractor Company. 

* 


Jay M. Reet, formerly with McCann- 
Erickson, has been appointed advertising 
manager of the American Car and Foundry 
Company. 

* 

Surrey, Огсотт & NicHoLs have been 
appointed sales representatives for gov- 
ernment work by the Whiting Corporation, 
Harvey, Ill. Offices are at 202 Mills Build- 
ing, Washington, D. C. 

* 

P. C. Capy has been appointed district 
sales representative of the Union Railway 
Equipment Company, Chicago, with head- 
quarters at 30 Church street, New York. 

* 

PauL KELLER has been appointed Cleve- 
land district manager in charge of the sale 
of Aristoloy alloy steels by the Copperweld 
Steel Company with offices in 415 Swet- 
land Building, Cleveland, Ohio. Mr. Keller 
was previously connected with the Mid- 
States Steel & Wire Co. and the Bethle- 
hem Steel Company. 

* 

Tue A. M. Byers Company, Pittsburgh, 
Pa. will soon enlarge its activies to include 
the production of alloy steels, including 
stainless. An addition will be built to the 
company’s Ambridge plant and will be used 
as a melt shop for new electric furnace 
equipment. Other existing basic production 
equipment for heating and rolling alloys 
will be used. The production of billets and 
bars for alloy-steel fabricators will begin 
in four to six months. 

* 

James F. FITZGERALD has been appoint- 
ed special representative on railway weld- 
ing requirements by the C. D. Hicks Com- 
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and sheet metal workers and the helpers 
and apprentices of the foregoing, employed 
by the Lehigh Valley. 

Mediator James P. Kiernan found, aíter 
investigation, that the employees involved 
in the dispute are at present represented by 
the Association of Maintenance of Equip- 
ment Employees of the Lehigh Valley. 

The board goes on to point out that it is 
the position of the Association that the 
list of eligible voters should contain only 
the names of employees who were on the 
payroll of the carrier as of the last of the 
month of September, 1940, including men 
now in service, those on authorized leaves 
of absence, those on sick leave, those on 
the injured list, and those who had been 
in the services of the company on the above 
date but had left to enlist in the United 
States Army or Navy. The Railway Em- 
ployees’ Department contends on the other 
hand that the list of eligible voters should 
contain those names which appeared on 
the payroll for the last period of Septem- 
ber, 1940, including those on sick leave, or 


Supply Trade Notes 


pany of St. Louis, Mo, which company 
has been designated sales agent to railways 
operating in the St. Louis area on Uni- 
versal arc and spot welders, accessories, 
rods and electrodes manufactured and for 
sale by the Universal Power Corporation 
of Cleveland, Ohio. 
* 


ALEXANDER D. Bruce, vice-president and 
secretary of the Vapor Car Heating Com- 
pany, Inc., Chicago, has been elected ex- 
ecutive vice-president, and Otis A. Rosboro, 


Alexander D. Bruce 


a director, has been elected secretary. Mr. 
Bruce was born in Guelph, Canada, in 1887. 
His early employment was with a large 
carriage manufacturing plant and with the 
Standard Fitting & Valve Company in 
Canada. In 1909 he entered the employ 
of the Chicago Car Heating Company as 
storekeeper, and was successively purchas- 
ing agent and later Canadian manager. In 
1917, upon the organization of the Vapor 
Car Heating Company, Inc, Mr. Bruce 


(Turn to second right-hand page) 


other authorized leave of absence and those 
who have worked for the carrier during 
the period from January 1, 1940, to Sep- 
tember 16, 1940, and who were then on 
furlough on account of reductions in force. 

The Board decided to use the January 
l, 1940, date because of the fact that in 
another election involving, among others, 
these same employees, it had used this date. 
After the election had got under way the 
Association protested this action and asked 
for the public hearing held on November 25 
before Board Member D. J. Lewis. 

After testimony of both the employees 
and J. P. Laux, superintendent of motive 
power of the Lehigh Valley, to the effect 
that it was the established policy of the 
carrier to recall furloughed employees to 
service when forces are increased and that 
furloughed employees retain their seniority 
rights, the Board decided to abide by its 
previous finding and permit the election to 
be held at some future date. The votes 
already cast will be allowed in the new 
election. 


was elected secretary. In 1926, he was 
elected a director and vice-president and 
secretary of the Vapor Car Heating Com- 
pany. 

* 

A. B. Morey, treasurer of the Gisholt 
Machine Company, Madison, Wis. has 
been elected vice-president and C. K. Swaf- 
ford, general superintendent, has been 


elected a director. 
* 


FonEMAN Н. Craton has been appoint- 
ed section head of the industrial haulage 
section of the General Electric Company's 
transportation department at Erie, Pa. 
Mr. Craton has been with General Electric 
since 1924, where he has spent about four 
years on the design of railway motors and 
control and also been identified with im- 
portant work on the New York Central, 
Cleveland Union Terminal, and New York, 
New Haven & Hartíord electrifications, 
and more recently on industrial and rail- 
way applications of Diesel-electric loco- 
motives. He is a mechanical engineer, 
graduate of Syracuse University, a mem- 
ber of the American Institute of Electrical 
Engineers, past chairman of the Erie sec- 
tion, and has presented several papers be- 
fore the national body. 

* 


Joun M. SPANGLER, general sales man- 
ager of the National Carbon Company, 
has been appointed a vice-president of that 
company. Mr. Spangler, a graduate of 
Pennsylvania State College, joined the Na- 
tional Carbon Company in 1915. He be- 
came manager of the Railroad department 
five years later and in 1923 was made head 
of the Western Sales division with head- 
quarters in Chicago. He became succes- 
sively manager of the Eastern division with 
offices in New York, assistant general sales 
manager and in 1925 general sales man- 
ager. 
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Obituary 
Tom Moore, representative at Norfolk, 
Va. for the Gold Car Heating & Lighting 
Co., died on October 30. 


* 


F. B. HAMERLY, vice-president oí the 
Independent Pneumatic Tool Company of 
Chicago, died November 27, of a heart at- 
tack, while inspecting the company's plant 
at Los Angeles, Calif. $ 


* 


WirLiAM S. HAMM, consulting engineer 
and a director of the Adams & Westlake 
Company, with headquarters in Elkhart, 
Ind. died in Denver, Colo., on December 
l. He had been in the employ of the com- 
pany 61 years. 

+ 


WiLLIAM MILLER, chairman of the board 
of the Pyle-National Company, Chicago, 
died in that city on December 4, after a 
long illness. Mr. Miller was born at Han- 
nibal, Mo., on July 3, 1867, and entered 
railway service as an apprentice in the 
Hannibal shops of the Chicago, Burlington 


General 
E. A. SHULL, superintendent of motive 
power of the Wichita Falls & Southern, 
with headquarters at Wichita Falls, Tex., 
has retired. The position of superinten- 
dent of motive power has been abolished. 


WiLLIAM NELsON, superintendent of ma- 
chinery of the Kansas City Southern, has 
been appointed also superintendent of ma- 
chinery of the Louisiana & Arkansas, with 
headquarters as before at Pittsburg, Kan. 


Е. M. Ѕмітн, superintendent of motive 
power of the Louisiana & Arkansas, has 
been appointed assistant superintendent of 
machinery of the Kansas City Southern and 
the Louisiana & Arkansas, with headquar- 
ters as before at Minden, La. 


Master Mechanics 
Road Foreman 
J. C. Benson, general foreman of the 
Atlantic Coast Line at Jacksonville, Fla., 
has been appointed master mechanic at 
Jacksonville. 


H. J. Coscrove, general enginehouse 
foreman on the Chicago, Rock Island & 
Pacific at Silvis, Ill, has been promoted 
to the position of master mechanic at Fair- 
bury, Neb. 


К. E. Derrricu, master mechanic of the 
Chicago, Rock Island & Pacific with head- 
quarters at Dalhart, Tex., has been trans- 
ferred to Armourdale, Kan., succeeding 
G. W. Heyman, who retired on December 
1, after 34 years’ service. 


W. W. Lyons, general foreman on the 
Atchison, Topeka & Santa Fe at Belen, 
N. M., has been promoted to master me- 
chanic of the Slaton division of the Pan- 
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& Quincy in June, 1882. From 1885 to 
1889, he served as a journeyman on the 
Missouri-Kansas-Texas, the Wabash and 
the Denver & Rio Grande Western. In the 
latter year, he was appointed foreman of 
shops on the St. Louis San Francisco, and 


William Miller 


Personal Mention 


handle & Santa Fe, with headquarters at 
Slaton, Tex. succeeding L. E. Fletcher, 
who retired on December 1. 


T. P. Maroney, master mechanic of the 
Chicago, Rock Island & Pacific at Fair- 
bury, Neb, has been transferred to Dal- 
hart, Tex. 


T. F. Lake has been appointed master 
mechanic of the Nevada Northern, with 
headquarters at East Ely, Nev., succeed- 
ing Charles Nesbitt, deceased. 


Car Department 
De Wyatt Akins, who has been ap- 
pointed superintendent of the car depart- 
ment of the Texas & Pacific at Dallas, 


DeWyatt Akins 


Tex. as noted in the October issue, was 
born on July 15, 1881, at Oxford, Miss. 
He attended the public schools and during 


in 1900 became general foreman of the 
Colorado Midland. In 1904-05 he was ap- 
pointed master mechanic of the Terminal 
Railroad Association and the Wiggins 
Ferry of St. Louis, and for two years was 
master mechanic and assistant superinten- 
dent of the Denver & Rio Grande Western. 
In 1907, Mr. Miller became superintendent 
of motive power of the Western Maryland 
and in 1908 resigned to become vice-presi- 
dent of the Adreon Manufacturing Com- 
pany. Three years later he was elected 
president of the Monarch Pneumatic Tool 
Company and vice-president of the Stand- 
ard Railway Equipment Company, from 
which position he resigned in 1913 to be- 
come vice-president of the Pyle-National 
Company. In 1914, he was elected senior 
vice-president, on August 2, 1934, presi- 
dent, and in March, 1938, chairman of the 
board. 
* 


Н. C. Drersuss, chief mechanical en- 
gineer of the Scullin Steel Company, died 
November 22, at St. Louis, Mo. Mr. Drei- 
buss had been with the Scullin Steel Com- 
pany for 34 years. 


1899 entered the employ of the Illinois 
Central at Memphis, Tenn, where he 
served until 1904 as an apprentice, a car re- 
pairer, and an inspector. He then went to 
Shawnee, Okla. as a car repairer and in- 
spector on the Choctaw, Oklahoma & Gulf. 
During 1906 he was a car inspector on the 
Union Railway at Memphis, Tenn., later 
being promoted to the position of foreman 
of the car department. In 1917 he be- 
came general car foreman on the Texas 
& Pacific at Fort Worth, Tex. and in 
1932 was appointed general car department 
foreman at Marshall, Tex. In 1933 he 
became general car inspector, with juris- 
diction over all T. & P. Lines. He was 
appointed superintendent of the car depart- 
ment at Dallas on August 1, 1940. 


R. H. Marquart, superintendent of the 
freight-car department of the Illinois Ter- 
minal, has been transferred from Decatur, 
Ill, to St. Louis, Mo. 


Obituary . 
Ora Crair Момтсомевү, whose death 
was noted in the December issue, was born 
on March 29, 1884, at Scribner, Neb., and 
entered the service of the New York 
Central in June, 1916, as a tester in the 
engineering department. He was appointed 
a special engineer the following year and 
in May, 1918, was given a leave of absence 
to enter the Army, in which he was com- 
missioned a first lieutenant, United States 
Engineers. In January, 1919, he returned 
to railroad service as a computer and was 
appointed an engineer in the power depart- 
ment the following month. In July, 1921, 
he was appointed special staff engineer, 
power department, electric division, and 
in May, 1926, became assistant superin- 
tendent of power. 
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BARCO STEAM HEAT CONNECTIONS 
For Dependable Car Heating — Less Maintenance 


N many of America’s finest, deluxe trains—where 
passenger comfort is paramount—BARCO Steam 
Heat Connections are in service. 


They are light in weight—simple in design. Only 2 
wearing points per connection, using one BARCO 
long-lived, non-metallic gasket in contact with one 
hardened forged steel ball at each wearing point. 
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The combined swivel and angle movement available 
at each of these points provide maximum flexibility 
with minimum number of wearing parts. 


BARCO MANUFACTURING CO. 


1805 Winnemac Avenue, Chicago, Ill. 


THE HOLDEN CO., LTD. 
In Canada In Canada 
Montreal—Moncton—Toronto Winnipeg—Vancouver 
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It was back in1933that Dayton introduced the first success- 
ful V-Belt Gear Box Drive which contributed so much to the 
advancement of modern passenger car air conditioning. 


Dayton **D-R" 2” V-Belts were already 
tried and proved in 1933 as a dependable 
driving medium. It was then only neces- 
sary to develop the mechanical gear box 
arrangement to accommodate these 
V-Belts in multiples required for any 
capacity generator. Then the problem 
of driving the large generators needed 
for air conditioning was solved. 
Dayton's contribution to the amazing 
advancement in passenger car air con- 


Dayton ‘‘D-R” 2” V-Belt Axle Drives applied 
to a gear box operating a 15 K.W. Generator. 


ditioning since 1933 is just one of our 
many achievements during a decade 
of pioneering and perfecting V-Belt 
Axle Drives... achievements which 
have kept us busy and happy staying 
abreast of the great railroads' de- 
velopments in luxury equipment. 


This constant challenge to our 
ability and resourcefulness has been 
to us—not the penalty—but the well 
earned privilege of leadership which 
has made Dayton Drives the one 
standard of dependability by which 
all others must be judged. 
* * * 
THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO 
Pioneers of Railway V- Belts and Connectors 
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AND ENDLESS COG-BELT DRIVES 
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Herculoy—Revere's patented silicon-bronze—has 
the strength of steel and the corrosion resistance 
of copper. Among its many industrial successes, 
the use of HERCULOY FUSION ROD—Hercu- 
loy containing lead — for refacing locomotive 
driving box hub liners has greatly reduced the 
problem and expense of loose, broken and scored 
driving box faces. Operation, without repairs, up 
to 150,000 miles is not uncommon. 

Such outstanding performance is due to the 
introduction of a large quantity of lead in HER- 
CULOY FUSION ROD. This results in greatly 
increased surface bearing efficiency and simplified 
machining. 

Investigate the use of HERCULOY FUSION 
ROD for your bearing problems. 

W'e are tbe owner of Bennett U. S. Patents Nos. 
2,166,700 and 2,166,701 which cover, among 
otber tbings, metbods of re-conditioning worn 
bearings by refacing tbem witb metal from leaded 
copper base fusion rods by electric arc deposition. 
In accordance witb our policy of promoting in- 
dustrial use of copper and its alloys, we will give 
all responsible parties desiring to practise any of 
tbe metbods covered by tbese patents licenses to 
do so on reasonable terms. 

If you are interested, kindly communicate 
witb us. 


REVERE 


COPPER AND BRASS INCORPORATED 


Executive Offices: 230 Park Avenue, New York 


Sales Offices and Distributors in most of America’s major cities 
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Western Maryland Buys 


4-6-6-4 Type Locomotives 


Dexiveries of 12 4-6-6-4 single-expansion articulated 
freight locomotives are now being made to the Western 
Maryland by the Baldwin Locomotive Works. These 
locomotives are going into service between Hagerstown, 
Md., and Connellsville, Pa., a line 171.4 miles long. 
These locomotives develop 95,500 Ib. tractive force, with 
driving wheels 69 in. in diameter. They have a com- 
bined heating surface of 5,770 sq. ft. and carry a working 
pressure of 250 lb. per sq. in. The four cylinders are 
22 in. diameter by 32 in. stroke. 

The line over which the new locomotives will operate 
is one of severe grades, particularly in the westerly 
direction. From Hagerstown 103 miles west to the sum- 
mit of a 23-mile grade of 1.75 per cent, there is a differ- 
ence of elevation of about 2,875 ft. Eastbound from 
Connellsville the grade is not so severe. It is a steady 
climb, however, ending with 13 miles of 0.8 per cent 
grade, and there is a difference of elevation between 
Connellsville and the summit of over 2,100 ft. in about 
68 miles. Approaching Hagerstown there is 7 miles 
of 1.1 per cent ascending grade. 


'The Boiler 


There are several points of interest in the design of 
the boilers of these locomotives. The firebox is of un- 
usually large dimensions and is supplemented by a 96-in. 
combustion chamber. There are three Duplex type Ther- 
mic syphons in the firebox and two single-connection 
syphons in the combustion chamber. The íront tube 
sheet is of two-piece welded construction, riveted in 
the boiler. 

The boiler is straight-top in form with three barrel 
courses. The barrel and wrapper sheets are of silico- 
manganese steel. The tubes and flues have a copper con- 


Baldwin Locomotive Works 
now delivering 12 articulated 
locomotives which develop 95,- 
500 lb. tractive force, have 
5,770 sq. ft. of combined heat- 
ing surface, and 118.8 sq. ft. 
grate area — These locomotives 
are replacing 2-10-0 type be- 
tween Hagerstown and Con- 
nellsville 


tent of 0.20 per cent. The inside dimensions at the mud 
ring are 17 ft. 8% in. by 8 ft. 10% in. From the top of 
the door sheet to the flue sheet the crown sheet is 24 
ft. 356 in. in length. Over the front end of this sheet is 
a Barco low-water alarm. ~ 

The grate area is limited to 118.8 sq. ft. by the inser- 
tion of a Gaines wall which cuts off at the front end 
about 4 ft. 3 in. of the length inside the mud ring. This 
area is closed with a plate and stiffening angles. 

Each of the Duplex Thermic syphons in the firebox 
has two connections to the water space. All of the rear 
connections are through the throat sheet. The forward 
connection of the middle syphon is through the bottom of 
the combustion chamber; that of each side syphon is 
through the side sheet of the firebox. The combustion- 
chamber syphons, which alternate in lateral spacing with 


WESTERN MARYLAND 


* 


Western Maryland articulated freight locomotive built by Baldwin 


Railway Mechanical Engineer 
FEBRUARY, 1941 


45 


3A0u1020| Payne puejüuejq шәзвәд\ YI JO J9|I0Q Ou) jO 60014295 $5012 pue jeuipnjiSuo 


uates 5 DIU A 
| - 33u17 әүррос Jspuu A» 


————15 este 


$1 TS шоәс̧ 


m- 


a ONE 
со 96 `$ 8чошбә$ 


“wht 


t 2 "x d : Es 
Saxo Ды 5 


“SY 9SJn0) PIE -UO WIS 


Г а a 


М. 


S ` e- ` 


1 


Railway Mechanical Engineer 
FEBRUARY, 


uua #6 - seni пиа Ap - seni ©! 9k- 
Li LIT 


wg 2 -saqny uug $2-saqn, "*8-9.4011295 «2-2,90995 AST GT Lorem. 


apis {бү әрі 4437 apis чин  ƏPIS 4437 Ky oas > 


46 


Assembling the front engine unit 


those in the firebox, connect through the bottom of the 
combustion chamber. 

The firebox and combustion chamber are of welded 
construction. The flange of the firebox tube sheet has a 
radius of 2 in. at the top, which is gradually reduced to 
X in. opposite the top outside superheater flue. The 
firebox sheets are single riveted to the mud ring and the 
bottom edges of both the inside and outside sheets are 
seal welded all around. 

The vertical wrapper-sheet seams are also seal welded 
12 in. up from the bottom. Wherever the presence of 
the heads of expansion or flexible stays interferes with 
calking, the edges of the throat and wrapper sheets are 
also seal welded. 

Another interesting application of welding is at the 
front tube sheet. This is in two parts—the tube sheet 
proper, which is a flat disc, and a separate rectangular 
ring in lieu of a flange. The ring is single riveted to the 
shell and against the inside edge is placed the tube-sheet 
disc. The latter clears the inside of the shell by Y-in. 
all around and is secured to the ring by a single vee-weld 
applied in the angle between the two pieces on the smoke- 
box side. 

A considerable expanse of flat surface on the front tube 
sheet beyond the boundaries of the tube layout is in itself 
unsupported against the boiler pressure partly because of 
the absence of the flange radius. This area is supported 
by gussets of L5-in. plate welded to the front of the tube 
sheet and to the tube-sheet ring. These gussets, of which 
there are three lengths to suit the distances between the 
outside tubes and the boiler shell, are shown in the tube- 


sheet layout as well as on one of the cross-sections of 
the locomotive. 

Another noteworthy detail of the front tube sheet is 
the combination with the drypipe ring of the four center 
rows of tube-sheet brace lugs in a single steel casting. 
The usual tee-section attachments are applied for the 
three outside rows of braces on each side. 

Aside from the first four transverse rows at the front, 
which are Alco expansion stays, the crown stays are 
threaded and riveted. Alco flexible stays are applied on 
the side, back head and throat sheets in the breakage 
zones and on the curve between crown and side sheets 
of the combustion chamber. Flannery flexible bolts are 
applied around the lower half of the combustion chamber. 

The superheater is Type A with the American multiple 
throttle in the header. There is a Tangential steam dryer 
in the dome. The feedwater heater is the Worthington 
Type 675 SA with a capacity of 14,000 gallons per hour. 
A Hancock Type KNL injector will supply up to 11,000 
gallons an hour. 

In the fireboxes are Hulson tuyere type grates. Coal 
is fired by the Standard HT type stoker with the engine 
mounted in the tender. 


Running Gear 


The foundation of the front and rear engines of this 
locomotive are Commonwealth steel bed castings. Cylin- 
ders and back cylinder heads are integral parts of these 
castings. The articulation hinge, located in the front end 
of the rear bed casting in line with the transverse center 


One of the Western Maryland boilers in the erecting shop 
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line of the cylinders, is of the universal type. A separate 
hinge casting is pin connected about a horizontal axis 
at the rear end of the front bed casting and the vertical 
hinge-pin is fitted with a ball bearing in the hinge casting. 
The boiler is supported on the rear unit at the cylinder 
saddle and at the front and back ends of the firebox. 
The front firebox supports are expansion shoes supported 
on the bed castings. The rear support is an expansion 
plate. On the front unit the weight of the boiler is trans- 
ferred to the bed casting through a single sliding waist 
support, free to adjust itself longitudinally with boiler- 
expansion and contraction and to align itself without dis- 
tortion under vertical oscillations of the engine bed. . 


The trailer truck is a Commonwealth four-wheel Delta 
type. The outside journal bearings are of bronze. Pro- 
n has been made so that boosters may be installed 
ter. 
Hennessy journal-box lubricators are installed in all 
driving boxes and trailing-truck boxes. 
the driving-journal lubricator is actuated by contact rods, 


The pump of 


General Dimensions, Weights, and Proportions of the 


Western Maryland 4-6-6-4 Type Freight Locomotive 


РТ СВЕЧЕНИЕ УУ Н Western Maryland 
Builder. „ооа о Ond nE Ui бэл A AA TENNIS a Baldwin 


The driving wheels are Baldwin disc type of high- 
The driving journal boxes are cast steel 
The shoe-and-wedge fits 


tensile steel. ' 
with bronze crown bearings. 


and the hub faces of the driving box are bronze. 
former are poured on, while the hub faces are 14 in. of 
The driving-box wedges are Franklin 


welded metal. 
compensators and snubbers. 


The engine truck is a four-wheel Commonwealth design 
with inside bearings and rocker-supported swing bolster. 
F. roller-bearing units. 


The wheels and axles are A. S. 
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Type of locomotive 


Road numbers ... 


Road class ......... 


Date, BUG: ЖОТО 
@ГУЇС@ё ciones) «Sy 
The Dimensions: 

Height to top of stack, ft.-in. 
Height to center of boiler, ftin: .. 


Width overall, ft.-in. 
Cylinder centers, in. 


4-6-6-4 


M-2 
1201-1212 
December, 1940 
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On front truck ... 
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Elevation and cross-sections of the Western Maryl 
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Heating surfaces, sq. ft.: 


35.3 Firebox and comb. chamber ...................... 544 
12-0 Thermic вурһопз 252 
60-4 Firebox, total зәл» азе изәде ces ey Кыра Еа 796 
106-0 Tubes and flues 4,974 
Evaporative, total .... 170 
i i i in.: Operlieater. Узза epe sete parie eca-ard OT S 
Wie arenei E " бше evap. and ааа Т 73808 
Front truck сол эла eere herr tete 33 Tender: 
Trailing truck 4... 42 Types ара ON sot ene MORE UISUES Water bottom 
Water i capacity, gal. . 22,000 
Engine: Fuel capacity, tons 30 
linders, number, diameter and stroke, in. ....... 4-22x32 Теске ге E оэ . Six-wheel 
vu alve gear, type зы уа кезж Узза .. Walschaert Journals, diameter and length, in. .. ee 7x14 
Valves, piston type, size, vs 12 Rated tractive force, engine, lb. .................... 95,500 
Maximum traven E M N 22 053 9 A8) ГЕТ 74 
Steam Jap, Hr oso encase verse augusta eer x) me овая 1 Weight Pepe: h t 66.93 
Exhaust clearance: in? ан ООА ВИ ЗУ eight on driver + weight engine, per cent ........ Я 
ust Clearance, ш......... й, Weight on drivers + tractive force .............. 4.21 
Weight of engine + evaporation .................. 104.16 
Weight of engine + comb. heat. surface ........... 
Boiler proportions: 
Dir Firebox heat. surface, per cent comb. heat. surface.. 10.61 
Diameter, first ring, inside, in. Tube-flue heat. surface per cent comb. heat. surface.. 66.28 
Diameter, rh. outside, in. Superheater heat. surface per cent comb. heat. sur- 
Firebox | 212 Арды ИЕ оа 23.12 
Firebox width, in. ........ 106 Firebox heat. surface -= “grate area .. 6.70 
Height mud ring to crown eet, bac 125 Tube-flue heat. surface + grate area . 41.87 
Height mud ring to crown sheet, front, i 82 Superheater heat. surface + grate area 14.60 
Combustion chamber length, in. ....... 96 Comb. heat. surface + grate area .... 63.17 
ermic syphons, number ........ е 5 Evaporative heat. surface + grate аге. 48.57 
Tubes, number and diameter, іп. ................. 222-24 Tractive force + grate area ........ 803.87 
Flues, number and diameter, in. ................. 60-514 Tractive force =+ evaporative heat. surface 16.55 
h over tube sheets, ft. ONER UTENTE ELEME 23-0 Tractive force + comb. heat. surface ..... 12.73 
ЖОН vectra kistar a Gein DAS Ri 3093 292a ra Naas КЫ Soft coal Tractive force x diameter drivers +- comb. heat. 
Grité RIGS, Ip. fü iesus зт арке кра а ъа pean 118.8 BUT LAC i, ose NA io ts oe valeur US peores tiii s 878.01 
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4-6-6-4 type articulated locomotives for heavy, fast freight service 
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Feedwater heater and its steam connections—The double-stack 
extensions are shown in the background 


the ends of which project beyond the end of the cellar 
and bear against the hub of the wheel. The pump keeps 
a distributing pad which bears against the under side of 
the journal flooded with oil while the locomotive is oper- 
ating. The pump of the trailer journal lubricator is oper- 
ated by arms, the ends of which bear against the end of 
the axle. This isthe same method of operation employed 
in the A. A. R. type of lubricator used on the tender. 
The piston heads are of forged steel and are fitted with 
Koppers American sectional cylinder packing of flanged 
cast-iron and bronze rings of the restrained type. The 
crosshead and guide have multiple bearing surfaces ; the 
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gib is of extruded aluminum. The main and side rods 
are annealed carbon steel. The side rods have heavy 
bronze bushings, pressed in. The front-end main-rod 
bushing is also fixed, while the rod connections on the 
main pins have floating bronze bushings running in fixed 
iron bushings. The knuckle pins are casehardened and 
fitted in casehardened steel bushings. 

There are no grease cups on the rods. Grease lubrica- 
tion is applied through the hollow-bored crank pins with 
pressure fittings in the ends. 

The counterbalancing of these locomotives is such that 
at diametral speed the dynamic augment averages 5,135 
Ib. per wheel. In determining the weight of reciprocating 
parts the rotating portion of the main rod weight is cal- 
culated by the center-of-percussion method. The main 
driving wheels are cross-counterbalanced. Reciprocating 
parts on one side of the locomotive weigh 1,356 Ib. on 
the front unit and 1,236 Ib. on the back unit. An over- 
balance of 100 Ib. is added to the counterbalance in each 
driving wheel, and the unbalanced reciprocating weight 
is thus 3.31 Ib. per 1,000 Ib. of locomotive weight. 


Steam Distribution System 


All cylinders operate on high-pressure steam directly 
from the boiler. Steam for the cylinders of both units is 
carried back from the branch pipes in steam pipes which 
lead to steam-chest connections at the front of each of 
the rear cylinders. From the back side of these connec- 
tions pipes lead to a V-connection at the rear of the back 
cylinder saddle on the longitudinal center line of the 
locomotive.. Steam for the front cylinders is carried for- 
ward through the rear cylinder saddle to a single pipe 
along the longitudinal center line of the front bed casting 
to a Y-connection behind the front cylinders from which 
branch pipes lead to the two front steam-chest connec- 
tions. The two pipes to the rear cylinders terminate in 
expansion glands at the rear cylinders. A rear section 
of the single steam pipe to the front cylinders has an 
expansion joint and ball joints at the ends. The rear 
ball joint is housed in the front end of the rear cylinder 
saddle and the front joint in a pocket in the bed casting 
between the second and third pairs of driving wheels. 

The exhaust pipes from the rear cylinder are carried 
forward along the lower quarter of the boiler to the 
smokebox. A single exhaust pipe leading from a Y- 


The firebox and combustion-chamber staying 
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connection to the front ends of the forward steam chests оп the rear unit. On these locomotives the hubs of the 
is connected to the bottom of the smokebox. Both ends rear drivers on the front units are oiled from the lubri- 
of this pipe have ball joints, and there is an expansion cator on the rear unit. 
joint at the front end. 

There are two stacks and two exhaust stands, one in 
front of the other. In order to get as long an exhaust- 
pipe connection from the front cylinders as possible, to 
keep the angular movement of the pipe on curves to a 
minimum, this pipe is carried back to the rear exhaust 
stand and the rear cylinders exhaust through the front 
exhaust stand. The exhaust nozzles are of the annular 
type. A Cyclone spark arrester is installed in the front 
end. 

The locomotives have Walschaert valve motion con- 
trolled by an Alco Type H-12 power reverse gear. The 
reverse gear is supported from the bed casting. 


Lubrication 


Force-feed oil lubrication has been employed exten- 
sively on the chassis of this locomotive. On the left side 
of each engine unit is a force-feed lubricator for engine 
oil. On the first six of these locomotives the lubricators 
are 32-pt. Detroit Model B, with 11 feeds on the front 
unit and 12 feeds on the rear unit. From these feeds, 
with one two-way and ten four-way dividers, this lubri- 
cator feeds oil to the reverse-link bearings, to the shoe 
and wedge faces of the six driving boxes, to the front 
truck pedestals, to the main guides, to the valve-stem 
guides, and to all driving-wheel hubs. The articulation 
hinge pins are also oiled from this lubricator. On the 
rear unit, with one two-way and eleven four-way dividers, 
similar bearings are lubricated and, in place of the articu- 
lation pins, oil is fed to the sliding waist bearer under 
the front end of the boiler. 

Each of the second six locomotives is fitted with a 
36-pt. Nathan DV-7 type lubricator on the left side of 
each unit, with 10 feeds on the front unit and 12 feeds The cab interior 


Running gear of the rear unit 
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On the right side of each engine unit is a mechanical 
lubricator for valve oil. From each of these lubricators 
two feeds lead to the cylinders and two to the valves. 
From the lubricators on both units oil is fed to exhaust- 
pipe and steam-pipe joints and the lubricator on the rear 
unit feeds also the stoker engine and the feedwater hot 
pump. 

The valve-oil lubricators on the first six locomotives 
are 30-pt. Detroit Model A., with Detroit dividers and 
diaphragm terminal checks, while those on the second 
six locomotives are 36-pt. Nathan Type DV-7, with 
Nathan terminal beer All of the locomotives are 


equipped with a Detroit 16-pt. mechanical lubricator 
which feeds flange-oiler shoes on the first pair of drivers 
on each engine unit. 

Alemite grease lubrication is also used extensively on 
This application includes brake-rig- 


these locomotives. 


From the driving box at the right the Hennessy dust guard has been 
removed and the oil cellar partially withdrawn from the box 


ging pins, crosshead and knuckle pins, drawbar pins, 
lubricator rigging, spring rigging, power reverse gear, 
stoker bearings, throttle rigging, the front-truck center 


Partial List of Materials and Equipment on the Western 
Maryland 4-6-6-4 Type Locomotives 


Engine bed; engine and trailer 
trucks 
Engine truck wheels (front). 
Driving wheels; trailer-truck 
wheels; axles; crank pins; 
connecting rods 
Tires, driving-wheel 
Springs 
Automatic compensators and 
snubbers; radial buffer ... 


General Steel Castings Corp., Eddvstone, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 


Standard Steel Works Co.. Burnham, Pa. 
Midvale Co., Nicetown, Philadelphia, Pa. 
Crucible Steel Co. of America, New York 


Franklin Railway Supply Co., Inc., New 


ог 
Uncoupling device .......... Standard Railway Equipment Company, New 
or 
Coupler; roller bearings (front 
engine truck) 
Drawbar 


American Steel Foundries, Chicago 
Ewald Iron Co., Louisville, Ky. 


Magnus Metal Div., National Lead Co., 


New 


or! 
Brake equipment Westinghouse Air Brake Co., Wilmerding, 


Driver and trailer-truck brakes 
Cylinder protecting valves; 
cylinder cocks ........... 


Piston heads and piston rods. 
Piston-rod and  valve-stem 
packing 45..5.2 0 2 ern» 


Piston-packing and steam- 
chest valve-packing rings.. 


Cut-off and speed recorder... 
Reverse 

Crossheads 
Fireb6x steel 
Boiler steel 


Boiler tubes 
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a. 
American Brake Company, St. Louis, Mo. 
The Prime Manufacturing Co., Milwaukee, 

is. 

Standard Steel Works Co., Burnham, Pa. 


Us S. Metallic Packing Co., Philadelphia, 
а. 


Koppers Company, American Hammered Pis- 
ton Ring Div., Baltimore, Md 
Valve Pilot Corporation, New York 
American Locomotive Co., New York 
Standard Steel Works Co., Burnham, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 


Boiler flues; steel pipe and 
mechanical tubing 
Flexible staybolts and sleeves 


Staybolt iron 
RIvelli ,acccevocasesentazhu 
Барон 


Thermic syphons 
Washout plugs; syphon plugs 
Smokebox hinges; feedwater 

strainer; blow-off cocks... . 
Blower valves; drain cocks; 

blow-off cocks 
Smokebox blower fittings ... 
Pipe unions (Corley) 


"fis insulation: 

ain high-pressure super- 
heater steam pipes ... 

All steam pipes not under 

jacket 

Feedwater heater 


Feedwater heater throttle ... 
Injector 


Boiler check for injectors 
and feedwater heater; coal 
sprinkler ...............* 

Blower-pipe elbow .......... 

SEP sess iom hatoni . 

Grates viris cete isons А 

Spark arrester ........... 

Cab apron; steel running 

FOG 666 ra rr er EA . 


Cab side window sash ..... 
Clear vision windows; 
side windshields 


National Tube Co., Pittsburgh, Pa. 
American Locomotive Co., New York 
Flannery Bolt Co., Bridgeville, Pa. 

(6) Ewald Iron Co., Louisville, Ky. 

6) Ulster Iron Works, Dover, N. J. 

he Champion Rivet Co., Cleveland, Ohio 


Milton Mfg. Co., Milton, Pa. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port ‘Chester, N 

American Arch Co., Inc., New York 

(6) The Philip Carey Co., Cincinnati, Ohio 

(6) Johns-Manville Sales Corp., New York 


The Superheater Company, New York 
Locomotive Firebox Co., Chicago 
Huron Mfg. Co., Detroit, Mich. 


Viloco Railway Equipment Co., 
The Okadee Company, Chicago 


Barco Manufacturing Co., ica 
& Standar 


Chicago 


o 
American Radiator Sanitary 
Corp., New York 


Johns-Manville Sales Corp., New York 


Union Asbestos & Rubber Co., Chicago 

Worthington Pump and Machinery Corp., 

Harrison, N. 

The Lunkenheimer Co., Cincinnati, Ohio 

Locomotive Equipment Division of Manning, 
Maxwell & Moore, Inc., Bridgeport, Conn. 


Nathan Manufacturing Co., New York 
Barco Manufacturing Боз Chicago 
Standard Stoker. Co., Inc., New York 
Hulson Grate Co. Keokuk, Iowa 
Locomotive Firebox Co., Chicago 


Alan Wood Steel Co., Conshohocken, Pa. 
Aluminum Co. of America, Pittsburgh, Pa. 


The Prime Manufacturing Co., Milwaukee, 
is. 


Hennessy lubricators are installed in the trailing-truck journal boxes— 
The pump-operating levers are shown against the end of the axle 


Cab window glass 
Throttle 
Safety valves 
Water gages 
Air and steam gages 


Gage cocks; water column.. 


American Window Glass Co., Pittsburgh, Pa. 

American Throttle Co., New York 

Ashton Valve Co., Boston, Mass. 

Hanlon Gauge Glass Co., Winchester, Mass. 

Locomotive Equipment Division of Manning, 
Maxwell & Moore, Inc., Bridgeport, Conn. 

Nathan Manufacturing Co., New York 


Miscellaneous cocks and valves: 


For saturated steam ... 
For superheated steam 
Low-water alarm ..... 
Whistle 


Whistle operating valve .... 
Bell ringer 


Rail washer 
Sander valves and traps ... 

Lubricators, journal (drivers 
and trailer truck) ........ 
Mechanical lubricators (for 
linders, main valves, and 

М assis) 


Air-pump lubricator 
Tire flange oiler 
Oils and greases (initial lub- 
rication) 
Grease fittings 
Classification lamps 
Headlight; headlight genera- 
tor; electric fittings; cab 
Татра "issus ey ее Tr 


Ohio Injector Co., Wadsworth, Ohio 

Walworth Company, New York 

Barco Manufacturing Co., Chicago 

Locomotive Equipment Division of Manning, 
Maxwell & Moore, Inc., Bridge Conn. 

Viloco Railway Equipment Co., A dao 

U. = Metallic Packing Co., Philadelphia, 


Nathan Manufacturing Co., New York 
T-Z Railway Equipment Co., Chicago 


Hennessy Lubricator Co., New York 


(6) Nathan Manufacturing Co., New_York 
(6) Detroit Lubricator Co., Detroit, Mich. 
Nathan Manufacturing Co., New York 
Detroit Lubricator Co., Detroit, Mich. 


Standard Oil Co. of New Jersey, New York 


Alemite Div. Stewart-Warner Corp., Chicago 
The Adams & Westlake Co., Elkhart, Ind. 


Pyle-National Co., Chicago 


(Continued on page 55) 
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Field fer High-Tensile 


steels in Freight 


Iw 1934, at a time when the railroads and car builders 
were eagerly searching for means of building more effi- 
cient freight equipment, the steel industry introduced low- 
cost steels having superior physical properties and greatly 
improved resistance to atmospheric corrosion. These 
materials, now usually designated as low-alloy high-ten- 
sile steels, were hailed as marking the advent of a new 
era that would be characterized by lightweight con- 
struction. 

Five years have now elapsed since the first substantial 
numbers of freight cars built of high-tensile steels were 
placed in service. During that period the volume of 
production has increased and prices for the high-tensile 
steels, and for lightweight cars constructed of them, have 
been reduced considerably. It seems appropriate at this 
time to analyze the results obtained with the object of 
determining what influence these materials are likely to 
have on future development of railroad equipment. 


Trends in Net Tons and Dead Weight 


Before the low-alloy high-tensile steels were intro- 
duced, there had been a general trend toward freight cars 
of high capacity, primarily because the larger cars gave 
a more favorable ratio of pay load to dead weight and 
reduced costs due to the lesser number of units required. 
But in spite of the increase in car capacity, the tons per 
loaded car decreased. The best record in recent years 
was 27.1 tons in 1937, compared to 29.6 tons in 1920, 
although the average freight-car capacity increased from 
42.4 tons in 1920 to 49.2 tons in 1937. The ratio of 
dead weight to load rose markedly from 104.40 per cent 
in 1920 to 138.94 per cent in 1937, and 149.67 per cent 


1935 


1925 1930 


Yeors 


Fig. 1—Ratio of dead weight to load and percentage of loaded 
to total freight-car miles 


in 1938 as shown in Fig. 1. On some railroads, the ton- 
miles of dead weight in freight cars is now about three 
times the ton-miles of revenue and non-revenue load. 

It is interesting to observe how this trend has been 
reflected in the train load. The average freight train in 
1920 carried 708 net tons of revenue and non-revenue 
load behind the tender ; the cars, without lading, weighed 


Paper р presented before the November 21, 1940 meeting of the Railway 
eus Lor inh. 
Development engineer, Carnegie-Illinois Steel Corporation. 
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Cars 


By A. F. Stuebing t 


Five years of experience with 
freight cars built of high-tensile 
steels indicate how these mater- 
ials should be used for maxi- 


mum economy 


735 tons. In 1929, the average train load had increased 
to 804 net tons, or 13 per cent, but the weight of the cars 
had gone up to 1,061 tons or 44 per cent. In 1939, net 
tons per train attained a new high average of 813 tons. 
This was only 9 tons above 1929; but the weight of cars 
was 1,171 tons, or 110 tons more than in 1929. The 
variations in net tons and dead weight and the trends of 
each are shown in Fig. 2. 

The installation of larger locomotives has enabled the 
railroads to haul substantially heavier freight trains, but 
the increase has occurred mostly in dead weight, not in 
revenue-paying tonnage. The average freight m in 
1920 weighed 1,443 tons and earned $6.86 per mile. In 
1939, the weight had increased to 1,984 tons but the 
revenue per mile had risen only 32 cents, to $7.18. This 
indicates that much of the gain in locomotive capacity 
has been offset by increases in the ratio of dead weight 
to pay load. 


Cost of Hauling Dead Weight 


In the early discussions of lightweight freight cars, the 
cost of hauling dead weight was recognized as a factor 
vitally affecting the profitability of freight service. The 
economies to be expected from weight reduction under 
various conditions were pointed out by such authorities 
as Ralph Budd, Joseph B. Eastman, K. F. Nystrom, 
and the Mechanical Advisory Committee to the Federal 
Co-ordinator of Transportation. These analyses gen- 
erally accepted the principle that the savings in trans- 
portation expenses would be the proportion of each ac- 
count affected which varied with the traffic, measured by 
the change in ton-miles, car-miles, or train-miles, accord- 
ing to which of these governed the individual ‘account. 
Definite evaluations of savings were made on that basis . 
and were in some cases applied by individual railroads. 

Proceeding on the basis that savings in the cost of 


Tons- Hundreds 


1920 
Ness 


Fig. 2—Variations and trends in net tons and dead weight 
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transportation were of primary importance, the early 
high-tensile-steel cars were characterized by substantial 
weight reduction, compared with conventional cars. The 
cost of cars constructed of high-tensile steels was at that 
time generally $200 to $300 above the price for cor- 
responding cars of copper steel These additional ex- 
penditures were believed to be amply justified by the 
savings in operating costs that would result throughout 
the lite of the equipment. 

Experience with high-tensile steels in freight-car serv- 
ice has now been sufficiently extensive to enable any rail- 
road to determine with reasonable accuracy how the use 


of various alternative applications of these materials will. 


affect expenses and earning. At present, there is little 
uniformity of practice in the application of low-alloy high- 
tensile steels. Some cars are still being built with sub- 
stantial weight reduction, but there is apparently a tend- 
ency toward compromise designs in which weight reduc- 
tion is relatively small, the object presumably being to 
effect savings in car maintenance costs by the use of these 
superior materials. 

The unit prices for high-tensile steels are now approx- 
imatelv one-fourth less than when these materials were 
introduced. The differential above the price of copper 
steel is about 50 per cent instead of 100 per cent. Under 
these circumstances, will it be more economical to use 
high-tensile steels with no change in thickness to reduce 
maintenance cost, rather than to decrease weight and 
improve the load ratio for the purpose of cutting trans- 
portation expenses? It will be worth while to analyze 
the factors involved in various alternative applications of 
corrosion-resisting high-tensile steels and to see to what 
extent the ultimate effect on the balance sheet can be 
determined at the present status of this development. 


Fffect of High-Tensile Steels on Costs 


When any new type of material or construction is con- 
sidered, one of the first questions raised is the effect on 
initial cost. In the case of freight cars, the total invest- 
ment is large and fixed charges require careful consider- 
ation. The effect of the use of high-tensile steels on the 
initial cost of cars depends on the degree of weight re- 
duction. Many applications of high-tensile steels do not 
increase the first cost. Box cars of these materials are 
available at prices no higher than conventional cars. 
High-tensile-steel hopper cars usually cost somewhat 
more per car, but frequently less per ton of capacity. 
One exception to these statements must be made in the 
case of cars with empty-and-load brakes, but less than 
one-sixth of all lightweight cars are so equipped. 

By using low-alloy high-tensile steels, designers have 
an opportunity to reduce the cost of maintaining the 
bodies of freight cars, whether repairs result from me- 
chanical damage or corrosion. Even when substantial 
reductions are made in the weight of the structure, cars 

.of high-tensile steel, properly designed, have strength 
equal to or greater than cars of conventional heavy con- 
struction, and, in addition, these cars have superior re- 
sistance to corrosion.* 

Fixed charges and maintenance costs are direct ex- 
penses and obviously are entirely chargeable to cars. 
The third important item, the cost of moving the car, is 
grouped with other expenses in the transportation ac- 
counts. Differences of opinion regarding the amount of 
transportation expense that can be saved by reducing the 
dead weight of freight cars are due to the complexity of 
the problem of determining to what extent these expenses 
will vary with a variation in car weight. However, log- 


* See report of Comparative Impact Tests of Pullman li htweight box 
car of 1937 and A. A. R. standard box car of 1932, and also article en- 
titled Service Life of Cor-Ten Steel in Hopper Cars, page 847, December 
2, 1939, Railway Age. 
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ical methods of analysis have been developed by which 
the question of the amount that can be saved may be 
decided on the basis of facts instead of opinions. | 

The importance of considering operating savings in 
comparison with fixed charges and maintenance, is read- 
ily demonstrated. The average cost of freight cars at 
this time is about $2,700. Fixed charges on this sum 
at 8 per cent amount to $216 annually. Expenditures 
for repairs vary substantially from year to year. In 
1938, they were $77.75 per freight car and, in 1937, 
$111.67. К 

Dividing expenses of conducting transportation, re- 
lated solely to and apportioned to freight service by the 
average number of cars on line, we find that the cost of 
hauling each car and its contents was $520 in 1938 and 
$584 in 1937, exclusive of locomotive and track mainte- 
nance. Hauling costs in 1937 absorbed 5.7 times and, in 
1938, 7.4 times the amount that was spent for car repairs 
and, based on the assumed price and rate, 2.4 to 27 
times as much as fixed charges on new cars. 

This comparison of expenses is over simplified. How- 
ever, it brings out the fact that the largest opportunities 
for savings by the use of high-tensile steel in freight cars 
will almost certainly be found in operating costs rather 
than in maintenance. More thorough studies confirm 
this deduction and show that potential operating savings 
from lightweight high-tensile-steel cars are ample to 
absorb fixed charges on the slight additional cost and 
leave a substantial profit Some economies may be 
effected by applying high-tensile steels to increase the 
period between repairs or replacements, but under normal 
operating conditions the largest gains are to be expected 
by using these materials in: equipment which takes full 
advantage of the possibilities of weight reduction without 
sacrificing strength. 

High-tensile-steel freight cars afford opportunities for 
operating and maintenance savings without any substan- 
tial increase in capital investment. Hence, they are now 
not an item of extra expense but a means of effecting 
extra savings. What the railroads need in freight-car 
material is strength and serviceability. At present prices, 
corrosion-resisting high-tensile steels cost less per unit 
of strength and per unit of life than copper steel which 
was previously the most economical material for such 
applications. The idea that weight and thickness are 
criterions of strength and serviceability will be aban- 
doned by anyone who carefully compares the perform- 
ance of high-tensile-steel cars with that of conventional 
equipment. Mere bulk is not essential to produce the 
strength required in cars unless the design is so crude 
as to be obsolete according to present-day standards. 

The facts now available enable any railroad to deter- 
mine with reasonable accuracy the relative costs for con- 
ventional freight cars and for high-tensile steel equip- 
ment. If such studies are made when new cars are being 
considered, applications that are of doubtful value can 
readily be avoided. However, on the basis of analyses 
that have already been made, it appears that lightweight 
high-tensile steel construction will be found more eco- 
nomical than conventional designs for a majority of all 
freight cars. 


Discussion 


C. O. Dambach, superintendent, Pittsburgh and West 
Virginia, referred to the statement that hopper cars of 
high-tensile steel usually cost more per car but frequently 
less per ton of capacity. What effect, he asked, does the 
method of loading have on the calculations? In reply, 
Mr. Stuebing said that his statement was based on the 
present method of rating car capacity, namely, the max- 
imum permissible weight on the rail minus the light 
weight of the car. The reduction in the weight of the 
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car results in a corresponding increase in the load that 
the car can carry. Therefore, if the’ increase in the 
cost of the car is less than the increase in the weight that 
can be carried, both on a percentage basis, the cost per 
ton of capacity of the car built of high-tensile steel would 
be less than the cost of a conventional car. 

Karl Berg, superintendent motive power, Pittsburgh 
and Lake Erie, inquired if high-tensile steel is intended 
specifically for application to the car body or to the trucks 
and other parts as well. Mr. Stuebing replied that low- 
alloy high-tensile steels are primarily structural steels for 
use in the car body and are not intended to be forging 
steels. 

Proi. Louis E. Endsley, consulting engineer, Pitts- 
burgh. Pa., called attention to a paper on lightweight 
railroad equipment which he had presented earlier in the 
year. In this paper he had quoted figures to show that 
a reduction of 10,000 Ib. in the weight of a freight car 
could be made by the use of this new steel. He had also 
quoted figures to show the cost of hauling dead weight 
in a freight car. Even the lowest of these figures, $12.00 
per ton per year, would show an operating savings of 
$60.00 per car per year, if the light weight could be 
reduced five tons. 

F. I. Snyder, vice-president and general manager, 
Dessemer & Lake Erie, reviewed the experience on his 
road with cars of lightweight construction. In the last 
five years, he said, nearly 70 per cent of the freight cars 
on the Bessemer have been built new and of these 6,200 
are lightweight, open-top cars constructed of USS Cor- 
Ten steel. The 90-ton hopper cars of high-tensile steel 
show a savings of 10,000 Ib. in the light weight as com- 
pared with the standard design for a hopper car of con- 
ventional steel built in 1931. This means that an addi- 
tional five tons of revenue load can be hauled per car 
without an increase in gross load or cost. The same is 
true of the 70-ton cars which are built of low-alloy, high- 
tensile steel. In handling coal, the gain in revenue load 
for the cars of larger capacity without any increase in the 
rail load is 7,000 Ib. The saving is less than for ore 
because cubical capacity and not axle capacity governs 
the loading of coal. 

"We have not had much experience in the mainte- 
nance of these lightweight cars," Mr. Snyder continued, 
“because the average length of service of these cars over 
this five-year period is obviously two to three years, as 
the cars were purchased in six different lots. The tests 
which have been made of USS Cor-Ten steel have been 
very extensive and show qualities of durability which point 
to a decrease in maintenance costs. However, in our ex- 
perience, the saving in transportation costs is so large 
that maintenance costs become of secondary importance. 
The value of the new cars will be enhanced by the econ- 
omy anticipatd in maintenance. The effect of the new 
cars on car mileage is shown by a comparison of car 
operation in 1939 compared with the five years previous 
to the USS Cor-Ten open-type cars. There was a saving 
of 15 per cent in the car mileage, part of which is due to 
the increased nominal capacity of the new car but a large 
percentage is also due to the light weight of the car. 
There was an article in the Railway Age about two 
months ago on the operation of lightweight cars of large 
capacity and any one interested will find a lot of informa- 
tion in this article." 

А. Stucki, president, A. Stucki Company, Pittsburgh, 
Pa., asked if this high-tensile steel had been used in the 
construction of boilers. In answer, Mr. Stuebing said 
that the low-alloy high-tensile steels had not been applied 
to boilers as they do not seem to be particularly adapted 
to that purpose. Up to this time it has not appeared 
that the requirements for boiler steel would be met better 
by the low-alloy high-tensile steel. 
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Western Maryland 
4-6-6-4 Type Locomotives 
(Continued from page 52) 


American Chain & Cable Co., Inc., Bridge- 
port, Conn. 


Car replacers ............. 
Metallic. connections. between 
engine and tender; joints 
in locomotive piping be- 


tween articulated units ... Barco Manufacturing Co., Chicago 


РАДИЙ Улу ууата ERR 1. |. du Pont de Nemours & Co., Inc., 
Wilmington, Del. 
Tender: : 
Frame; trucks ........... General Steel Castings Corp., Eddystone, Pa. 
Springs ............ Crucible Steel Co. of America, New York 
Wheels ............ Standard Steel Works Co., Burnham, Pa. 
Axles ..... 126 Bethlehem Steel Co., Bethlehem, Pa. 


Symington Gould Corp., Rochester, N. Y. 
Hennessy Lubricator Co., New York 

A. Stucki Co., Pittsburgh, Pa. 

American Steel Foundries, Chicago 


ournal lubricators . 


Journal boxes 


ruck side bearings aes 
Coupler: «rin 
Coupler centering device and 
uncoupling arrangement ... 


Standard Railway Equipment Company, New 


Yor! К 
W. Н. Miner, Inc., Chicago 


Draft gear ................ А В 
Clasp brake ............... American Steel Foundries, Chicago ` 
Brake shoes ............... American Brake Shoe & Foundry Co., New 


Yor! 
Bethlehem Steel Co., Bethlehem, Pa. 
Carnegie-Illinois Steel Corp: Pittsburgh, Pa. 
Jones & Laughlin Steel Corp., Pittsburgh, 


Pa. 
Huron Mfg. Co., Detroit, Mich. 
The Okadee Co., Chicago |. 2 
Locomotive Equipment Division of Manning, 
Maxwell & Moore, Inc., Bridgeport, Conn. 
Pyle-National Co., Chicago 


Tank plates ............... 


Washout plugs 
Hose strainer 


Marker lamps ............. 


plate, valve-motion pins, trailer-truck center plate, and 
the radial buffer. The furnace bearers are lubricated 
from oil cups. 


The Cab and Tender 


The cabs are steel, riveted, and are lined throughout 
with wood. They are of the vestibule type and are en- 
tered by swinging side doors, also of steel. The sash are 
of extruded aluminum and all glass is shatterproof. 

One of the features of the cab arrangement provided 
for the comfort of the crew is а 14-in. breather pipe which 
extends across the back head of the boiler and which is 
connected to the main-reservoir air line. This pipe feeds 
several lateral lines closed with 14-in. globe valves, each 
of which ends with 3 ft. of 4-in. hose. This arrange- 
ment permits members of the crew to have an individual 
supply of fresh air when passing through tunnels. 

The cab is particularly roomy and is conveniently ar- 
ranged. Extension handles from the auxiliary valves are 
readily accessible and are labeled. 

The superheated-steam turret is mounted outside the 
smokebox in front of the superheater header. From it 
steam is fed to the air pumps, the stoker, the blower, and 
the whistle. A manifold for air auxiliaries is in the cab. 

The air-brake equipment is Westinghouse No. 8ET. 
There are two 814-in. cross-compound air compressors 
which are mounted on the deck of the front engine unit. 
Brakes are applied on all engine and tender-truck 
wheels, except those of the front engine truck. The 
locomotives have Brewster sanders, delivering in front 
of all drivers and in back of the main drivers. A Nathan 
rail washer is manually controlled by the engineman, 
both in forward and backward motion. 

The tender tanks are copper-bearing steel of riveted 
construction, built up on General Steel Castings water- 
bottom frames. The six-wheel trucks are of General 
Steel Castings swing-motion type and have standard 
bronze bearings. Hennessy journal lubricators are ap- 
plied in the journal boxes. The trucks include Unit 
cylinder clasp brakes. 

The engine and tender connections consist of the Unit 
safety drawbar and the Franklin Type E-2 radial buffer. 
Barco type 3-VX pipe connections are used between the 
engine and tender. Barco connections are also used be- 
tween the engine units. The tender draft gear is Miner 
A22XB. 


55 


Fig. 1—Arrangement of equipment for standing tests at the Selkirk, N. Y., enginehouse of the New York Central 


New York Central's 


Standing Locomotive Tests’ 


Part I 


Tests made by road or stationary dynamometer have 
been the means of studying the effect of changes made 
in the design of smokebox arrangements. These tests 
are costly and other means have been tried in their place ; 
namely, the model tests and locomotive standing tests. 
The locomotive standing tests offer one method for this 
study where uniformity of conditions can be maintained, 
the effect of minor changes can be observed, and the road 
performance predicted without incurring either the diffi- 
culties of procedure or the uncertainties in the results of 
road tests. This method of test offers simple and effec- 
tive means for improving the design of smokebox ar- 
rangements and nozzles. It should be added that the 
standing tests are suitable not only for the study of 
smokebox problems but for other tests in which the per- 
formance of the boiler only is involved ; such as the per- 
formance of feedwater heaters, fuel, stokers, etc. 


Early Locomotive Standing Tests 


Early locomotive standing tests were made by the New 
York Central at Gardenville, N. Y., enginehouse in 1923 
by placing the locomotive in a fixed position, disconnect- 
ing the engine machinery and operating the boiler. The 
piston was removed and the gland opening was closed by 
suitable means, so that the cylinder served as an expan- 
sion chamber. The exhaust pressure was maintained 
constant by the regulation of a special gate valve installed 
above the steam chest. The exhaust pressure for any 
given smokebox arrangement determined the quantity of 
air moved. This air, in turn, determined the rate of com- 


* Paper repented at the annual meeting of The Railway Fuel and 
Traveling Engineers’ Association on October 23, 1940, at Chicago. This 
paper will be published in two parts. 

1 Engineer of tests, New York Central. 
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Ву W. F. Collins | 


Test method developed to con- 
trol temperature and pressure 
of exhaust steam in study of 
front-end design—Effect of var- 
ious changes in the front end 
on the boiler performance 


bustion and the amount of steam generated. The steam 
generated by the boiler was passed, either wholly or in 
part, through the exhaust nozzle in the usual way. 

It was recognizedt that while these tests served ad- 
mirably as a means for studying the effect of smokebox 
changes, the value of different nozzles, etc., they could 
not be used as a reliable indicator of actual nozzle area 
until considerable experience and judgment had been 
acquired. The reason for this statement is that the ex- 
haust steam had a greater volume for a given exhaust 
pressure, owing to the high degree of superheat, which 
ranged from 300 to 450 deg. F. While the boiler pres- 
sure was reduced to a predetermined value equal to that 
of the exhaust pressure there was no reduction in tem- 
perature corresponding to the thermal heat drop in the 
cylinders when mechanical work is performed and trans- 
mitted to the drivers. The total enthalpy of the steam 
at boiler pressure was approximately the same for the 
exhaust steam and, therefore, the specific volume during 


1 See “Standing Tests of Locomotives Offer Practical and Simple Means 
for Studying Draft Appliances,” 1930 Proceedings, International Railway 
Fuel Association. 
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the test was 50 per cent greater than that obtained during 
road operation. Consequently, the exhaust steam of the 
early standing tests had a higher velocity through the 
stack which resulted in moving a greater quantity of air 
than could be accomplished in road service with the same 
size nozzle. Conversely, a nozzle with a greater area, 
resulting in lower exhaust pressure, could be used during 
standing tests to move the same quantity of air as re- 
quired for road service. 

As the amount of gas expelled from the smokebox by 
the exhaust nozzle and stack combination depends on the 
energy in the steam rather than the weight, the results in 
some cases have been misleading and none were com- 
parable with those obtained on road tests. A mention of 
this condition is made at length in order that results of 
the early standing tests may be properly appraised, and 
the conclusions developed from these results considered 
accordingly. 


Recent Locomotive Standing Tests 


In view of the information given above, some time was 
nt by the author in studying the results obtained by 

ese early standing tests. The conclusion reached was 
that a control of the temperature was also needed in the 
modern locomotive using superheated steam if the test 
results obtained on these standing tests were to approxi- 
mate those obtained in road service. In other words, it 
was not only necessary to reduce the pressure, but also 
the temperature and the enthalpy so that thermal con- 
ditions, or the state of the exhaust steam during the 
standing tests, would be identical to the thermal con- 
ditions experienced in road tests. 

The method for controlling the temperature of the ex- 
haust steam during the standing test is through the 
medium of the spray of water mist in the cylinder which 
is subsequently removed in its entirety. The locomotive 
standing test with the exhaust temperature thus con- 
trolled produces a more accurate and economical method 


Top View 
Bleed Off Pipe 


Exhaust 


P-P 
NV. Passage ressure 


T - Temperature 
| - Water meter 
2 - Water manifold 


Exhaust 
Passage 


5 - Spray nozzles 


m 


20 


Bleed-Off 
"X" amount of water 


J 


Fig. 2—Schematic arrangement of the 
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3 — Water manifold pressure 
4 — Spray regulating valves 


Only 100% of steam originally furnished 
by the boiler will go through the exhaust 
nozzle(and tothe feedwater heater pipes) 
at proper pressure and temperature 


100*/c original steam 
plus"X' amount of water 
flashed into steam 


РТ 


flashed into steam © ° 7 


Fig. 3—The water sprays may be seen in the cylinder—The bleed- 
off control valve is in the foreground 


for study than heretofore. The performance of the loco- 
motive boiler is considered to be entirely independent of 
the engines and subject to its own particular laws. It is 
the boiler rather than the engines which determines and 
limits the capacity of the locomotive. 

Fig. 1 shows the general arrangement of a New York 
Central locomotive on a recent standing test at the Sel- 
kirk, N. Y., enginehouse. The method of testing a sta- 
tionary locomotive boiler by special means and for con- 
trolling temperature and pressure of exhaust steam to 
the nozzle is shown in Fig. 2. 


@ — Steam chest 

7 — Port- Live steam 

8 – Cylinder 

9 – Port-Exhaust steam 
10 — Piston valve 

11-1% Exhaust passageways 
13 - Bleed-off pipe 


14 – Feedwater heater steam pipes 
15 - Exhaust pipe 

10 – Exhaust nozzle 

17 — Steam pipe valves 

18 – Feedwater heater 

19 - Stack extension 

20 - Bleed-off valve 


,Superheated steam 


100% originall 
С^ А 


*X'amount of water ‘added 


method for controlling the temperature and pressure of the exhaust steam to the nozzle 
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The superheated steam, which may be designated as 
100 per cent at the steam-pipe valve 17 is admitted to the 
valve chest 6 and from there passes through the valve 
bushing at the rear of the valve chest and into the cylinder 
where it encounters a series of sprays of water and is 
reduced in temperature or desuperheated. The con- 
trolled sprays add an X amount of water and the 100 per 
cent of steam plus this X amount, which has been flashed 
into steam from the water, passes from the cylinder 
through the valve bushing at the front end of the valve 
chest and into the exhaust passageways. From the ex- 
haust passageways the steam divides, part passing 


through the nozzle 16 and part passing through the bleed-. 


off valve 20 where an X amount of steam is extracted or 
bled off in order that only 100 per cent of the steam 
originally furnished by the boiler will go through the 
exhaust nozzle (and to feedwater-heater steam pipes 
14) at the proper pressure and temperature. Fig 3 
shows the sprays 5 in the cylinders, the bleed-off valve 
20, and the steam-pipe pressure valve 17. 

Fig. 4 shows graphically the results from a road 
dynamometer test and a recent standing test for the same 
New York Central Class J-1 locomotive with identical 
arrangements of the smokebox, firebox and nozzle. It 


Test А-13-2 does not influence curves account of low 
boiler pressure. (214 instead of 225 Ib. /sq.in.) 
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Fig. 4—Comparison of results from a road dynamometer test and a 
standing test for the N. Y. C. Class J-Ib locomotive No. 5224 with 
identical arrangements of firebox, smokebox and nozzle 


was noted that the apparatus and method of a standing 
test duplicate exactly the thermal conditions that take 
place when steam is used during road tests, or during 
stationary dynamometer tests where the main pistons are 
used to convert the energy of the steam into work at 
the drivers. 


Properties of the Exhaust Steam 


The properties of the exhaust steam in road service 
show that the degree of superheat changes with the quan- 
tity of steam flowing through the nozzle and is related to 
the cut-off of the engines. The degree of superheat 
ranges from about 20 deg. F. at the steam rate of 30,000 
Ib. per hr. to about 90 deg. F. at a steam rate of about 
80,000 Ib. per hr. The exhaust pressures and temper- 
atures used on the standing tests are obtained from the 
same class of locomotive selected for this purpose in road 
service under maximum operating conditions. 
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Fig. 5—Designation of lettered dimensions in the front end 


The exhaust nozzle and stack present many problems 
for research and with better knowledge of them it may 
prove possible to furnish the air for combustion at ap- 
preciably less exhaust pressure. 


Results from Recent Standing Tests 


A mention of the recent locomotive standing test re- 
sults obtained in connection with the New York Central’s 
investigation of the smokebox arrangement was made 
before this association by M. S. Riegel, assistant engineer 
of tests, New York Central, at the November, 1938, 
meeting. 

The results to be presented here were obtained from 
tests conducted on the plant described above and, in each 
case, identical test conditions prevailed for each series of 
tests so that the results would be comparable. These 
results concern particularly the tests of a smokebox ar- 
rangement for a modern coal-burning steam locomotive 
whose pertinent boiler characteristics* will be given in 
the graphs showing the rate of evaporation. 

The tests of the J-1 locomotive covering the ZM series 
(improved smokebox arrangement) and the A series 
(standard smokebox arrangement) were conducted with 
the same size of exhaust nozzle (73$ in. diameter) and 
the same size and type of basket bridge. The results ob- 
tained for the two series are directly comparable. The 
results of the ZM series and those of the B series (stand- 
ard smokebox arrangement 634-in. nozzle) are not 
directly comparable because of the difference in exhaust- 
nozzle diameter. However, a comparison is made herein 
since the Class J-1 locomotives in road service have been 
equipped with the standard smokebox arrangement and 
634-in. nozzle. 

Some of the preliminary results of the Class J-3 loco- 
motives will also be shown—The JB and JR test series. 
covering nozzle tests, and a comparison of the evaporation 
rates of the JR series (improved smokebox arrangement) 
equipped with 7-in. divergent nozzle and the 44 series. 
(standard smokebox arrangement) equipped with 634-in. 
nozzle. All of these series use the 14-in. basket bridge. 


Stack and Stack Extension 


The effect of changing the diameter of the stack was. 
investigated (see D in Fig. 5) and it was found that by 
increasing the diameter the performance and capacity of 
the boiler was increased. The limit of the stack diameter 
being governed by the velocity of the discharge of the 
gases and steam from the outlet of the stack which is 
related directly to smoke trailing. 


* Additional boiler data enumerated in C. A. Brandt's paper, “The Loco- 
motive Boiler" presented before the Railroad Division, American Society 
of Mechanical ngineers, on December t 1939, at Philadelphia, Pa. An 
abstract of this paper appeared in the February an arch, issues of 
the Railway Mechanical Engineer. á ST Б 
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The contour of the stack extension was studied and it 
was determined that a liberal radius is desirable but in- 
creases in the length of the radius had no appreciable 
effect upon the pertormance of the boiler. It was found 
that the straight portion of the stack extension had a 
definite relation to the type and kind of nozzle used. In 
general, it was found that a straight length of the stack 
of about 114 diameters gave the best performance of the 
boiler and if less than this ratio was used the performance 
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Fig. 6—Method of determining the angle of jet contact with the 
stack—The jet angle and coefficient of discharge for various nozzles 
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was found to be slightly impaired in each instance. The 
length of the straight section of the stack governs the 
total or over-all length of the stack and stack extension. 

The effect of changing the diverging taper of the 
stack was investigated to a limited extent. It was found 
that the usual two-inch taper per foot of length of stack 
was satisfactory, although a taper of only one inch per 
foot of length was used without any appreciable detri- 
mental effect upon the performance of the boiler. The 
performance of a stack with straight sides did not equal 
the performance of the tapered stack, except when special 
nozzles were used. With special nozzles, the straight 
stack did not exceed the performance of the boiler with 
tapered stack and circular nozzle with basket bridge for 
stacks of equal choke diameters. 

The effect of changing the distance from the table plate 
to the lower edge of the stack extension (N plus F in 
Fig. 5) by varying the length of the stack was studied in 
connection with the basket bridge nozzle and it was 
found that below 8 in. and above 24 in. the boiler per- 
formance was adversely affected. Between these limits 
the performance of the boiler was not appreciably af- 
fected but the best performance was obtained with a 
dimension of 16 in. The reason for the poor performance 
below 8 in. was due to the restriction of the stack to the 
gases, as reflected by the gas analysis. Above 24 in., the 
operation of the arrangement was unstable at the high 
rates of evaporation due to the impingement of the steam 
jet against the radius of the stack extension. 

A study was made of the effect of changing the dis- 
tance from the exit end of the exhaust nozzle to the 
lower edge of the stack extension (F shown in Fig. 5) 
by varying the length of the nozzle while the distance 
between the table plate and the stack remained constant. 
This latter measurement was 16 in. 

For an F dimension ranging from 12 to 2 in., the per- 
formance of the boiler was not appreciably affected and 
the best performance was found to be at 10 in. At less 
than 2 in. below the edge of the stack and 6 in. above 
the edge of the stack, where the nozzle penetrated into 
the stack, the boiler performance was unstable and the 
higher rates of evaporation could not be obtained. The 
steam impingement of the jet upon the stack could not be 
obtained with the exploring tube and evidently the jet did 
not contact the upper portion of the stack. 


Impingement of Steam Jet upon the Stack 


The impingement of the steam jet upon the stack was 
investigated for stacks with diameters of 18, 19, 20, 22, 
25 and 26 in. The angle of the steam jet leaving the 
nozzle was calculated from this data. 

In general, no nozzle tested gave a single jet angle, as 
the jet angle changed from a minimum to a maximum for 
each type of nozzle tested. Fig. 6 shows the equipment 
and method of determining the angle of jet contact with 
the stack, together with information showing the jet angle 
obtained and the coefficient of discharge for the different 
nozzles shown. The jet angle varies slightly with the 
rate of steam discharged through the nozzle at different 
exhaust pressures. In the design of a smokebox arrange- 
ment, it is evident that the particular nozzle under con- 
sideration or test should be given special consideration 
in relation to the stack selected. 

The basket bridge used with the circular nozzle was 
made from a rod I4 in. in diameter. When a 3$-in. 
diameter bridge was used a greater angle was obtained 
and a lower impingement was noted on the stack. A 
special 14-in. bridge was developed which resulted in a 
smaller angle and a higher impingement on the stack. 


(To be concluded) 
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New box cars on the delivery track outside Havelock shops 


C. B. & Q. Builds 


A Thousand Box Cars 


Wir heavy motive-power repairs largely concentrated 
at shops in West Burlington, Ia., and Denver, Colo., 
the Chicago, Burlington & Quincy removed much of 
the machinery from its Havelock, Neb., locomotive shop 


The ceiling and end lining are Douglas fir plywood 


a few years ago and made such revisions of shop equip- 
ment as were necessary to adapt this shop to freight-car 
rebuilding and new construction programs. With excel- 
lent heat, light and crane facilities, the limitation of a 
relatively short shop (about 600 ft.) has been overcome 
by moving cars from one position to the next down one 
track in the erecting shop and back another, so that 24 
cars in various stages of construction can be accom- 
modated in the main shop building. Necessary sand- 
blasting and cement-spraying operations are performed 
outside and painting in a well-equipped paint shop built 
in part of the old boiler-shop building. With detail con- 
struction and assembly operations organized on a pro- 
duction basis, this shop is well adapted to show excellent 
results in turning out either new or rebuilt cars. 
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Fifty-ton steel-sheathed cars, 
built at Havelock, Neb., follow 
A. A. R. design — Fifty are 
equipped for head-end passen- 
ger-train service 


At the present time, for example, a series of 1,000 
modern 50-ton steel-sheathed box cars is being con- 
structed at Havelock shops and, with the production line 
timed for a move every 38 minutes, the output is 12 cars 
one day and 13 cars the next, with a total force of 219 
men, including 110 mechanics, 87 helpers, 8 laborers, 14 
welders and painters. Some idea of the workmanship 
built into these cars is given by the leading illustration, 
which shows a group of cars just out of shop. The cars 
are stencilled Burlington Route, Way of the Zephyrs on 


General Dimensions of New Burlington 50-Ton Box Cars 


Taide length, TOSA roeren чле наннын ILI C 40- 6 
Length over end sills, PCi- osease aeron ize sa etu tirare ere a dio 40- 8 
Length over striking plates, ft.-in. 3" $ 
Width inside, ft.-in. ............. 
Width over side sills, ft.-in. ..... 
Width of door opening, ft.-in. ...... ees 
Width over all, not to exceed, ft.-in. ......... 
Inside height, floor to ceiling eaves, ft.in. ... 
Height, rail to floor top, ftin. .............. 
Height, rail to top of running board, ft.in. .... 
Height, rail to center of coupler, ft-in. ...................... 
Height, rail to body center plate, ft-in. .;.................... - 
Height, door opening in the clear, about, ft.-in. ............. 9-11 
Truck «centers; Пай, 4s ers Ine unt ee оаа Io ee FIT ori edis DV 30- 8% 
Prick: wheel ‘bases: TEAR. сз, сев» эда кд аш әл Баж i6 restate ab 66 5- 6 


one side and Everywhere West on the other. Recogniz- 
ing the probability of unexpected delays at various points 
in the car assembly line, a limited number of materials 
and parts have been provided at strategic points in ad- 
vance so that they can be injected into the production 
line and enable the daily output mentioned to be main- 
tained with notable regularity. 


Principal Features of the Cars 
The 1,000 new Burlington 50-ton box cars, built essen- 
tially of open-hearth copper-bearing steel by a combina- 
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Operations in Building New 50-Ton Box Cars at Havelock Shops 


Operation Performed 


Assemble underframe on trucks; riveting, 50-ton Hanna riveters 
Apply side sheets and ends 
Apply side and end ladders; apply doors and door tracks 
Fit up and rivet ends and top corner gussets; fabricate roof ad- 

. jacent to No. 4 position 
Riveting under center of car 
Kiveting sides, ends, underframe, etc. 
Apply and ream roof and paint 
Apply brake equipment 
Apply scaffolds for roof riveters 
Riveting roof 
Miscellaneous welding such as corners 
Air brake tests; sand blast and cement (outside of shop) 

r fillers applied, flooring placed in car 

Lay floor and door post fillers 

Drill fioor 


Statio 
No. 


Operation Performed 


Bolt floor 

Cement around ends of floor 

Sub posts for side lining applied 

Side lining applied and nailed 

Ceiling applied 

End lining applied А 

Ridge pole purlins and headers applied 

Wash car outside 

Sand floor and inspect car | 7 

Paint, stencil and inspect (in paint shop) 

Work done outside the assembly line: З 
Truck station; wheel plant; punch plates; bolsters and dia- 
phragms; fit up and weld center sills; assemble and ream 
underframe; rivet underframe; apply draft gears; weld under- 
frame; mill room; crane operators; cleaning cars and shop. 


tion 


of both welding and riveting, are of the double- 


sheathed type with wood inside lining and conform in 
all essentials to Association of American Railroad stand- 


ards, as regards size and standards specified for cars for 
interchange service. These particular cars have an inside 
length of 40 ft. 6 in.; width of 9 ft. 2 in., and height from 


Method of unloading Youngstown steel sides at Havelock shops 
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Arrangement of tie rods to keep car sides together for unit-load 
handling—Two lifting cars are shown in foreground 


floor to ceiling eaves of 10 ft. 6 in., which gives a cubic 
capacity of 3,898 cu. ft. The light weight of the car is 
46,300 Ib. and the load limit, 122,700 Ib. 

Minor changes from A. A. R. standard construction 
include, among other features: strengthening the side-sill 
reinforcement connection to the bolster diaphragms ; im- 
proving the floor-beam connection to the side sills and 
the side-sill reinforcement to the outside of the door 
posts; stiffening the door posts; doubling the number of 
stringers between bolsters; providing Lj-in. Douglas fir 
plywood ceilings and 34-in. plywood end lining, etc. A 
limited amount of high-tensile, low-alloy corrosion-resist- 
ing steel is used in such parts as bolster top cover plates, 
diagonal braces, stringers between crossbearers, center- 
sill separators, etc. 

The first 100 of these cars are equipped with Allied 
Full-Cushion trucks. Fifty of these cars equipped 
with steam and air-signal lines, two-wear wrought-steel 
wheels and painted a dark Pullman green, were com- 
pleted and placed in head-end passenger-train service in 
November, 1940, and gave an excellent account of them- 
selves in the safe, smooth and fast handling of extensive 
express shipments on the Burlington during the year- 
end holiday season. Largely owing to special equipment 
used on the first 50 cars, the light weight of these cars 
is 49,900 Ib. 


Underframe reaming device used at the Havelock car shop 
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All of the.1,000.new- Burlington box cars are to be 
equipped with Yoüngstown all-steel sides, Dreadnaught 
two-piece steel ends, Murphy improved solid steel roofs, 
and Type AB brake equipment furnished by Westing- 
house. A. A. R. approved freight-car draft gears of the 
following types are installed: Cardwell-Westinghouse, 
Edgewater, Miner, National, Peerless and Waugh. Both 
Camel and Creco-type single corrugated steel doors are 
used. Hand brakes are of the Ajax, Miner, or Universal 
"Non-Spin" types, designed to meet A. A. R. require- 
ments. Royal slack adjusters are installed, either end- 
or side-operated. 

Five different types of trucks are used, including Allied 
Full-Cushion trucks, Unit-type trucks, National Type-B 
trucks, Bettendorf and American Steel Foundries double- 
truss self-alining trucks. On all cars except the first 
fifty, 33-in. chilled-iron car wheels, weighing 750 Ib. per 
wheel, are installed. Standard freight-car journal brasses 
and Cotton journal-box packing are used. 


How the Cars Are Built 


Reference to the drawing will show the general loca- 
tion of all important detail work as well as operations in 
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The car sides are moved into the shop on special dolly trucks 


the assembly line at the Havelock car shops. Additional 
details regarding the work performed at each position are 
given in the table. Car assembly operations are per- 
formed in 24 positions on Tracks 2 and 3, all lumber 
moving to the assembly lines from Track 1 and all steel 
parts, such as wheels and axles, trucks, underframes, etc., 
coming from the machine shop. The east side of the 
shop is devoted to air brake work, a small mill room, tool 
room and electric repair shop, as shown in the drawing. 

Underírame parts sheared and punched at the Gales- 
burg, Ill., shops of the Burlington are shipped to Have- 
lock and assembled by welding and riveting at the 
position shown in the drawing. When completed, these 
underframes are moved, one at a time, by the machine 
shop crane to the dolly and transfer track indicated at 
the north end of the shop, then being readily pushed into 
the erecting or assembly shop where it is picked up by 
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one of the two erecting cranes and mounted on its own 
trucks at position No. 1. Other operations at a total of 
12 positions on Track 2 are performed as indicated on 
the drawing. 

The entire line of coupled cars moves every 38 min., 
with suitable whistle warnings to enable all men to get 
clear. Electrically operated car pullers are located con- 
veniently and one interesting feature is the provision of 
reverse pullers to drag the long heavy steel cable back 
into the shop by means of another small cable and thus 
avoid the necessity of having two or three men do this 
work by hand. The couplings between cars are suffi- 
ciently long to give adequate working room and, where 
single-plank platforms extend across scaffolds between 
the cars, these are counterbalanced so as to be easily 
swung up out of the way whenever the cars are being 
moved. One important feature of this shop is the pro- 
vision of an adequate supply of working scaffolds of both 
the permanent and movable types, usually embodying 
welded tubular steel construction, which is both light 
and strong, and provided wherever feasible with safety 
guard rails. 

From position No. 12, the cars move out of the shop 
at the south end on a track which has room for 12 cars 
and is equipped for sandblasting and priming the ends to 
assure a good paint job, also giving all underframe and 


Chicago-Pneumatic roof riveting device equipped with rollers and 
sliding shoe for easy movement over car roofs 


inside steel superstructure parts a coating of protective 
car cement. It is necessary to hold about one day's out- 
put of cars on this track to give time for drying. Dur- 
ing the sandblasting operation, the entire truck is pro- 
tected with two sections of canvas, moved in, one from 
each side of the car. A switch engine is then used to 
switch these cars to Track 3, where they pass into the 
shop and through the various positions irom No. 13 to 
No. 24, as shown on the drawing. 

From Position 24 the cars move out of the car shop 
and are handled by a switcher to the paint shop where 
two coats of freight-car red synthetic enamel are applied, 
and the cars stencilled. The paint shop occupies about 
one-half of the old boiler shop and consists of two tracks 
under a low ceiling and side constructed of scrap car 
roof sheets. Three exhaust fans and one large ventilator 
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Scaffolding arrangement at the riveting position— The rivets bins are 
scrap air reservoirs 


fan are used to assure satisfactory ventilation and there 
are seven 10-in. heater pipes along one wall to maintain 
the proper temperature. In addition, experience having 
indicated that superior results are secured by not attempt- 
ing to paint frosted steel surfaces, 50-ft. heating coils are 
installed at each of the first paint stations to assure rapid 
drying of the steel surfaces preparatory to painting. An- 
other precaution to assure an exceptionally good paint 
job is washing down the car sides with mineral spirits at 
Position 23 in the car shop. The Youngstown steel car 
sides are, of course, given a priming coat before shipment. 

In stencilling, paper stencils are applied to light metal 
and wood írames large enough to cover one-quarter of 
the car. The type of light, welded, steel scaffold and the 
fixed scaffold used in stencilling cars is clearly shown in 
one of the illustrations. Stencils are sprayed, a helper 
being employed to help handle the stencil and hold that 
part being used closely against the metal. Stencils are 
washed in mineral spirits twice a day, during the noon 
hour and at 5 p. m. Any necessary touch-up work is 
also done at the stencilling station. 

From the paint shop the cars are moved by car pullers 


Jig used in applying battens to plywood ceiling panels 
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to the scales on an outside track for light weighing and 
completing the stencil. At this point the cars get final 
inspection and the application of commodity tags and 
door seals, ready for shipment. 


What the Illustrations Show 


One of the unique features of the present box-car con- 
struction program at Havelock shops is the way in which 
the Youngstown steel sides are handled from the car to 


Axle lathe and special device used for automatically handling axles 
to and from the lathe 


storage in the shop yard under the gantry crane and 
thence to the shop where they are applied to the car 
underframe. One of the views shows 14 of these straight 
and smooth car sides being lifted as a unit from the gon- 
dola car by means of the gantry crane and two lifting 
bars, or equalizers, applied through the doorway, one 
being placed as near as possible to each door post. 

Before lifting the car sides, the diagonal tie rods at 
each end are disconnected from the gondola car апа each 
fastened to one of the outside sheets by means of a small 
plate. This ties the entire load of car sides together and 
enables it to be handled as a unit instead of singly, which 
entails considerable extra time and expense. A close-up 
view of two loads of car sides in storage under the gantry 
crane is shown in a second illustration, which also gives 
a close-up view of the two lifting bars, made of 12-in. 
I-beams and equipped with a suitable clevice at the center 
of each for attachment to the crane hook and a stop plate 
welded to the I-beam at each end. 

From storage the Youngstown steel sides are moved 
as a unit onto special dolly trucks shown in a third view, 
which consist of two car trucks equipped with 9-in. chan- 
nels welded to the bolster side bearings and having ver- 
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tical side channels of the same material welded to the 
bolster channels and braced at the bottom with short 
horizontal rods. On these dolly trucks, the car sides 
may be readily pushed into the shop, the end ties released 
and the sides handled one at a time by the shop crane 
with double hooks through door post holes to the desired 
position for application to the underframe. The use of 
a long, heavy and awkward walking beam is avoided by 
this method of handling the car sides. 

Various other labor-saving devices are shown in the 
halftone illustrations. For example, on the underframe 
fabrication job, a very convenient tool is illustrated for 
reaming holes upward from the underside of the frame. 
This device consists of a Thor high-cycle electric motor 
mounted in a welded tubular frame, having two small 
wheels which provide easy portability and serve as a 
fulcrum to give the necessary upward pressure when the 
operator bears down on the handles. The handles are 
long enough to give a good leverage, the control switch 
is located on the right handle. The motor itself is not 
rigidly mounted in the frame but pivots on two bolts, 
one of which is shown, the point of suspension being 
slightly above the center of gravity so that the motor 
always keeps an approximately vertical position. The 
frame of this device is equipped with a small tubular con- 
tainer which forms a convenient receptacle for necessary 
reamers or drills. 


Rear view of the axle device showing how axles may be loaded at the 
top level and delivered at the bottom after machining 


For reaming horizontal holes through diaphragms and 
center sills an extension reamer with 4-ft. sockets is used 
to enable the operator to ream the hole while standing 
in a comfortable position just outside the car underframe 
and thus avoiding the necessity of crawling under it. 

Another illustration shows a roof-riveting machine 
which consists of a Chicago Pneumatic squeeze riveter 
and is used for driving the horizontal rivets which hold 
the roof caps and sheets together. This riveter is equipped 


(Continued on page 66) 
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Vaughn Hawthorne Promoted 


V. R. Hawthorne, Executive Vice-Chairman 


T ue long and constructive service of Vaughn Rue Haw- 
thorne as secretary of the Mechanical Division of the 
Association of American Railroads has been recognized 
by his election to the newly created position of executive 
vice-chairman of that Division. Arthur Clark Brown- 
ing, who has been associated with him as assistant to 
the secretary of the Division for many years, has been 
promoted to secretary. Changing conditions have very 
greatly increased the complexity and scope of operations 
of the Mechanical Division and Mr. Hawthorne's promo- 
tion is not only a well earned tribute to him, but also 
recognizes the enlargement and growing importance of 
the activities of the Division. 

Mr. Hawthorne's association with the Mechanical Di- 
vision took place under unusually trying circumstances. 
When Joseph W. Taylor, who, after 19 years of service 
as secretary of the American Railway Master Mechanics' 
and Master Car Builders’ Associations, passed away in 
April, 1918, Mr. Hawthorne was made acting secretary. 
Coming into this position during the World War, when 
the railroad mechanical departments were operating 
under severe and unusual conditions, he found himself, 
a year later, faced with the task of going through a 
period of reorganization, when these two associations 
were merged to become what was then known as Section 
III—Mechanical, American Railroad Association. 

It became necessary to thoroughly reorganize the work 
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A. C. Browning succeeds him 
as secretary of the Mechanical 
Division A. A. R. 


A. C. Browning, Secretary 


of the secretary's office. This he did “with energy and 
tact and with a vision of the future possibilities of a 
larger mechanical association." This quotation is taken 
from the Daily Railway Age of June 25, 1919. Its pre- 
diction of a larger mechanical association has certainly 
been fulfilled and that Mr. Hawthorne has met the 
greater responsibilities with success is indicated by the 
action that the General Committee has taken in advanc- 
ing him to the newly created office. 

Vaughn Rue Hawthorne was born at Oleona, Pa., 
November 27, 1886. After completing his high school 
education he attended the Elmira Free Academy, Elmira, 
N. Y. He entered the service of the Pennsylvania Rail- 
road in June, 1904, as assistant storekeeper at Elmira. 
A year later he became a laborer in the Elmira shop of 
that road. After a short time he was promoted to car 
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repairer at Baltimore. Md. In 1907 he was appointed 
M. C. B. clerk at Baltimore and was later transferred to 
Williamsport, Pa., and then to Altoona, where he be- 
came lead clerk in the M. C. B. clearing house. He was 
promoted to M. C. B. inspector in 1915. In 1917 he 
went with the American Railway Assocjation (now A. 
A. R.) as an inspector. In the spring of 1918, upon 
the death of Joseph W. Taylor, Mr. Hawthorne became 
acting secretary of the Master Car Builders’ Association 
and the American Railway Master Mechanics’ Associa- 
tion. In 1919 he was appointed secretary, when the two 
associations were combined as Section III— Mechanical, 
American Railroad Association. 


A. C. Browning 


Arthur Clark Browning was born at Belpre, Ohio, on 
July 15, 1884. He entered railroad service in January, 
1906, as a trucker in the Chicago freight house oí the 
Chicago, Rock Island & Pacific. Three months later he 
was advanced to yard clerk and in May oí the same 
year entered the Chicago local freight office where he 
served as clerk, stenographer, assistant accountant and 
chief tonnage clerk. He was moved to the general office 
of the same railroad in August, 1917, as inspector of 
weights and later was employed as fuel clerk and general 
clerk in the office of the auditor of disbursements. 

Mr. Browning entered the service of the former Master 
Car Builders’ and American Railway Master Mechanics’ 
Association as a committee reporter on February 16, 
1919, shortly before their amalgamation as the Me- 
chanical division of the American Railway Association, 
was made assistant to the secretary in July, 1919, and has 
served continuously in that capacity except for three 
years as a traveling mechanical inspector. For the past 
eight years he has edited the interchange rules and super- 
vised matters pertaining thereto in the secretary’s office, 
coming under the jurisdiction of the Arbitration commit- 
tee and the Committee on Prices for Labor and Materials. 


C. B. & Q. Builds 
A Thousand Box Cars 
(Continued from page 64) 


with a pair of rollers under the cylinder end and a shoe 
at the outer end which are designed to keep the dies in 
line with the center of the rivet hole in any position on 
the cap without raising or lowering the riveter. The 
riveter, thus equipped, can be readily moved to any 
desired position on the roof sheet and brought in line 
much quicker than would be possible with the overhead 
rail or balancing device ordinarily used. 

At the riveting position, the furnace equipment, scrap 
air reservoirs partitioned off to hold various sizes of 
rivets, and the scaffolding arrangement are clearly shown 
in another of the illustrations. Still another view shows 
the jig used in applying battens to the 44-in. by 9-ft. 
314-in. ceiling panels made of Douglas fir plywood. The 
panels are placed in this jig one at a time for the applica- 
tion of four battens per panel, a metal plate being built 
into the base of the jig at the near edge to clinch the 
nails as driven. Before applying the ceiling panels, the 
ridge pole and two sets of purlins are secured to the roof 
by bolts and metal clips. The ceiling panels are then 
applied, light and easily portable scaffolds being used to 
assist in this work. In nailing the battens, the steel 
backing-up bar with a long pipe handle is pushed in be- 
tween the plywood and the car roof until it is over the 
transverse joint and the battens can then be nailed with 
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every assurance that the nails will be clinched. Sub 
ridge poles and purlins are applied, the holding nuts being 
counter-sunk and filled in with plastic wood to give a 
finished appearance. 


Car Axle Handling Device 


To conserve floor space which is at a premium at the 
Havelock car shop, a unique car-axle handling device has 
been developed and installed which not only saves space 
but enables axles to be handled into and out of the axle 
lathe with practically no hand labor whatever. In this 
device, axles are loaded by crane on top of the machine 
and roll by gravity under suitable controls through five 
levels of a heavy steel-frame structure, made of 20-in. 
I-beam posts, 9-in. cross channels, 6-in. side channels 
and 110-lb. rail sections, the overall length, width and 
height being 1174 ft., 10 ft., and 8 ft., respectively. The 
axles are loaded by crane on the upper or fifth-level rails 
which have a slight incline and conduct the axles by 
gravity to an end plate which guides them to the fourth- 
level rails and similarly to the third-level rails which 
conduct the axles to the axle lathe at the same elevation 
as the lathe centers. 

Referring to the axle lathe view, the operator releases 
two latches, LL, permitting the 28-in. extension bars PP 
(made of 2-in. pipe), to drop to a horizontal position and 
enable axle A to roll directly onto the lathe at a position 
very closely in line with the centers. A few revolutions 
of the hand wheel in the tail stock raises the axle slightly 
until it is supported between the lathe centers. After 
necessary machining operations are performed, a partial 
revolution of the hand wheel withdraws the nearer lathe 
center and a few more revolutions causes a hook attached 
to the tail center sleeve to engage the journal collar and 
pull the axle off the other dead center. The axle then 
drops by its own weight to a sheet-metal pan and rolls 
to the position shown at A, on the second level rails. 

In the meantime, the pipe sections PP have been raised 
and latched and the operator exerts a lifting pressure on 
bar M which presses down lever N, the lower end of 
which serves as a stop to hold back the balance of the 
axles in the rack. When this stop is raised axle B rolls 
forward to position A and is then ready for handling to 
the axle lathe. Other axles in the rack follow axle B by 
gravity so that the only handling required is to load the 
axle rack by crane delivery of axles to the fifth level. 

Referring to the second view of this device, the fin- 
ished axles are delivered down the supporting bars at the 
second level, being retarded or stopped at the outer end 
by two positive stops and by brake bars BB, the pressure 
of which on the axles can be controlled by pressing down 
or releasing handle H. The first level supporting bars 
are used for temporary storage of the finished axles while 
waiting to be mounted. 

This axle rack holds 55 axles ready for delivery to the 
lathe and 40 machined axles. It is designed for 514-in. 
by 10-in. axles which are received rough-turned from the 
steel mills. The operation performed in the axle lathe, 
illustrated, consists simply of turning the wheel seats and 
on this work the production is about 51 axles in 24 hrs. 
Car wheels for this number of axles are bored and 
mounted on one 5-hr. shift and the wheels and axles then 
move to another lathe where journals are finish turned 
and rolled. 


HicHway Patriotism?—The various groups in Washington, 
interested in securing large federal appropriations’ for their par- 
ticular hobbies, have shown no disposition to moderate their 
demands—to enable the government to concentrate its expendi- 
tures on the defense effort. According to an Associated Press 
dispatch on December 30, “highway construction advocates have 
gone ahead with plans calling for little if any reduction.” 
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EDITORIALS 


Mechanical Association 
Conventions 


The editorial comment in our January number, entitled, 
Mechanical Associations Frankly Challenged, has 
stirred up some interesting and also some unexpected 
reactions. The Car Department Officers’ Association, 
as an example, in a statement on another page, cour- 
teously but, nevertheless, firmly takes exception to our 
use of the word “challenged.” Cutting the length of the 
meetings from four to two days it says, “тау be con- 
sidered more of a suggestion for greater efficiency than 
a challenge." Fine! The officers of that association 
have already started to roll up their sleeves and the 
Master Boiler Makers may have to look to it to main- 
tain their record for long and strenuous sessions. 

Most. of the comments that we have received, and we 
are able to publish only typical ones, are strongly for 
preprinting the reports and distributing them far enough 
in advance of the meetings so that they may be studied 
and digested. There seems to be a little question about 
this procedure in the minds of the Car Department 
Officers’ Association. If you don’t do this, however, 
and if you send advance copies of the reports to only a 
few of the key members, will it not be necessary to read 
the reperts in full at the meetings, instead of presenting 
them in brief abstract? Moreover, if the members have 
the reports in advance and understand that all of the 
time at the meetings will be used for discussion pur- 
poses, will it not be likely to draw a heavier attendance, 
and will the meetings not be much more interesting? 
Is it not true that most of the members are not trained 
to follow reports critically when they are read to them, 
whereas, if they have studied them in advance they are 
quite likely to follow the discussions on the floor with 
keen zest. This is particularly true if key men are 
asked in advance to "break the ice" and get the dis- 
cussions started promptly. 

Reports from the field indicate that before we went 
to press three of the associations had already held meet- 
ings of their officers to revamp their programs to fit 
into the two-day schedule. They have also made plans 
to speed up the committee work, in order to insure the 
completion of the reports by the middle of June. This 
will allow ample time for printing and mailing, so that 
they will reach the members far enough in advance of 
the conventions to be carefully read and studied. 

Meanwhile, the Railway Mechanical Engineer plans 
to maintain close touch with the associations and to 
keep its columns open during the coming months for 
suggestions from our readers as to how they believe the 
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meetings can be made of maximum practical benefit to 
them. Two pertinent communications will also be 
found on “The Reader’s Page” of this number. 


Diesel Installations 
Hit High Mark in 1940 


From the standpoint of progress in the installation of 
Diesel motive power in railroad service the year 1940 
was of exceptional interest for several reasons. During 
last year the railroads of the United States placed 
in service a greater number of Diesel-powered locomo- 
tives than in any year since the first Diesel switcher was 
installed in 1925; the total number of units installed in 
1940—410—was almost double that of the previous 
year, which in itself was a record year; the number of 
units in road service—70— was almost equal to the 
total of the previous five-year period and the total 
horsepower installed exceeded the total of the previous 
five-year period; the total number of units now in 
service—1,011—have an aggregate engine horsepower 
of 1,006,320; the year 1940 witnessed the installation 
of eight units of 21,600 aggregate horsepower in main- 
line freight service on Class I roads. 

The influence of the Diesel locomotive in the switch- 
ing field has been particularly interesting. In the Jan- 
uary, 1940, issue, the progress of the Diesel in that class 
of service was analyzed and it may be worth while to 
summarize the analysis made at that time as an indica- 
tion of future trends. At the end of 1925, the year in 
which the first Diesel switcher was installed, there were 
three Diesel switchers having a total of 1,200 hp. in 
service. At the same time there were 10,702 steam 
switchers having an aggregate tractive force of 361 
million pounds. In 1930 the total number of Diesel 
switchers had increased to 73 with an aggregate horse- 
power of 26,940. 

The year 1930 seems significant in relation to steam 
switchers for that was the high point in aggregate 
tractive force—387 million pounds—in spite of the fact 
that ownership of that type of switching power had 
by then decreased to 10,268. In the six-year period 
ending with 1930 the roads had ordered over 800 steam 
switchers of increasingly high capacity, which accounted 
for the high aggregate tractive force with a decreasing 
total ownership. From 1930 the retirements of steam 
switchers and the fact that only 108 units of that type 
have been ordered in the last 10 years have resulted in 
a constantly decreasing ownership and aggregate trac- 
tive force. 
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At the end of 1934 the Diesel switchers in service 
totaled 113 with a total engine-horsepower of 47.600 
and the comparative figures for steam switchers was 
` 8712 owned with an aggregate tractive force of 342 
million pounds. During the five-year period ending 
December 31, 1939, there were 488 Diesel switchers 
installed bringing the total horsepower to 397,380 lb. 
and 93 steam switchers were ordered and 1,203 rctired 
resulting in an aggregate tractive force of 306 million 
pounds for that class of power. 

At the end of 1940 there were 941 Diesel switchers 
in service with a total engine horsepower of 638.020. 
The average Diesel locomotive horsepower has in- 
creased from 450 in 1929 to 678 in 1940. As of June 
30, 1940, the ownership of steam switchers had further 
decreased to a total of 7,395 with an aggregate tractive 
force of 303 million pounds. 

Between 1930 and 1940 the total ownership of steam 
switchers was reduced by about 2.800, and the owner- 
ship of Diesel switchers was increased to over 900. The 
reduction in aggregate tractive force of steam switchers. 
during the same period, was about 84 million pounds. 
At an average of 53,700 Ib. about 50 million pounds 
of aggregate tractive force was replaced by the intro- 
duction of the 900 Diesel units. An appraisal of these 
two sets of figures would seem to bear out the estimate 
that a Diesel switcher will replace between two and 
three steam units. 

To complete the record, the installation of 70 road 
Diesel locomotives in 1940 brought the total of road 
locomotives of this type up to 143 having a total engine 
horsepower of 368,300. The average road Diesel loco- 
motive has 2,580 hp. 


Signs of 
Preparation 


In the January issue attention was called to the prob- 
able trend of freight traffic and car loadings during 
1941. It was roughly estimated that to handle success- 
fully a prospective fall peak averaging 900,000 or more 
carloads weekly for the four highest weeks, the Class I 
roads would need a net increase of at least 40,000 more 
freight cars than they owned at the time of last fall's 
peak. Based on the rate at which retirements have 
been continued during a number of years past, this 
would require the acquisition of as many as 100,000 
new cars. 

To increase in the number and aggregate capacity 
of freight cars owned by the Class I railways has re- 
quired a reversal of the trend in ownership, which has 
been consistently downward ever since the beginning of 
the depression ; indeed, it had started down even before 
that. From the end of 1932 the number of Class I 
freight cars decreased from 2,172,000 to 1,672.000 at 
the end of 1939—a net reduction of 500,000 cars in 
seven years and a net reduction in carrying capacity of 
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18.9 million tons. The decline had been continuous 
both as to the number of cars owned and as to the 
aggregate tonnage capacity. 

Considering box cars alone, the same situation had 
prevailed; that is, the record of decline in the number 
of cars as well as in their aggregate capacity had been 
unbroken. In the case of open-top cars there was one 
break in the downward trend. During 1937 there was 
an increase of several thousand open-top cars and an 
even greater proportionate increase in aggregate ca- 
pacity tonnage. The downward trend was resumed 
the next year, however, and continued until the end 
of 1939. 

Last year occurred the first sign of a reversal in this 
downward trend in freight-car capacity. Car Service 
Division reports show an increase in the total cars on 
line of the Class I railways of over 6,600 between Jan- 
uary 1 and June 30, and an increase in aggregate 
tonnage capacity of 614 thousand. During this period 
retirements amounted to over 36,000 cars, which is at a 
rate equal to the average of the three years 1937 to 
1939, inclusive. 

If these results of the actions of the railroads in 1940 
may be considered any criterion of the policies which 
they will carry out during 1941, it seems evident that 
there will be no sharp curtailment of retirements and 
that new cars will be ordered in sufficient numbers to 
meet the needs of the railways for a continuance and 
acceleration of the net expansion of freight car ca- 
pacity which began last year. 


A Boiler 
Of Unusual Proportions 


On another page in this issue is a description of an 
articulated freight locomotive for the Western Mary- 
land, the boiler of which is of unusual interest. The 
article in question points out several noteworthy features 
of construction; it is to the proportions of the boiler 
that attention is directed here. 

The firebox is over 17 ft. in length at the mud ring 
and a combustion chamber extends into the boiler bar- 
rel an additional 8 ft. With the Gaines wall in place 
the combustion chamber is approximately 11:6 ft. long 
from the back of the wall to the tube sheet. The fire- 
box thus has an unusually large combustion volume. 
With the five Thermic syphons—three in the firebox 
and two in the combustion chamber—the proportion of 
total heating surface in the firebox is the largest of any 
articulated locomotive built in recent years. The total 
firebox and combustion-chamber heating surface 
amounts to 10.61 per cent of the combined heating sur- 
face. The closest approach to this by any other loco- 
motive is the Northern Pacific 4-6-6-4 type, the first 
of which were built some four years ago. Here the 
firebox heating surface constitutes 10.56 per cent of the 
combined heating surface. Probably considerably more 
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than half of the total evaporation will be effected by 
firebox and combustion chamber heating surface, which 
in turn means a high average evaporation per square 
foot of total evaporative heating surface. 


Taking Guess Work Out of 
Front-End Design 


She doesn't steam! She “chokes” herself! What to 
do? Why, change the exhaust nozzle, of course, or 
perhaps the stack extension needs adjusting. Too fre- 
quently, this has been the solution, regardless of the 
cause, to such a report from the engine crew or the 
travelling engineer. Though faulty operation, improper 
firing practices, poor grate design, and other factors 
may have been responsible, the exhaust nozzle is often 
the “scapegoat” and, at the same time, the “cure-all” 
for a poor performance. 

Concealed from prying eyes, the action of the gases 
and exhaust steam inside the smokebox has always 
aroused the curiosity of those concerned with locomo- 
tive design and operation. For practical reasons, a 
knowledge of the effect of changes in the front-end 
arrangement is more important than knowing the de- 
tails of just what takes place before the gases and steam 
are finally exhausted to the atmosphere. As a means 
for studying the effect of various front-end designs on 
boiler performance and exhaust steam pressure, the re- 
port on standing locomotive tests developed by the 
New York Central and presented before the annual 
meeting of the Railway Fuel and Travelling Engineers' 
Association last fall in Chicago, the first part of which 
appears elsewhere in this issue, deserves the attention 
of those interested in improving boiler and engine 
efficiencies. 

In an effort to duplicate road conditions in the stand- 
ing tests, the New York Central devised a method for 
controlling the temperature as well as the pressure of 
the exhaust steam. That it succeeded in doing so is 
indicated by a comparison of standing test results with 
those of an actual dynamometer car road test of the 
same locomotive. The results are almost identical. This 
is of importance because of the many times that road 
performances have failed to meet those obtained under 
test conditions. The investigation of front-end design 
by this method has distinct advantages as the effect of 
minor changes can be determined without incurring the 
inconveniences or cost of road tests. 

The detailed study of the many parts in the front- 
end arrangement, both separately and in their relation 
to each other, made possible by the standing tests re- 
sulted in a remarkable improvement in the boiler 
evaporation and a decrease in the exhaust steam pres- 
sure. Changes in the size of the exhaust nozzle were 
not dictated by the whims of the engine crew or the 
fancied notions of a travelling engineer. The design of 
each part had to prove itself under scientific observa- 
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tion before it was accepted as that producing the great- 
est efficiency. 

The standing locomotive tests showed that a change 
in one detail or dimension of the component parts 
definitely affects the performance of the others. Chang- 
ing one part requires corresponding adjustments in 
others, if they are all to produce maximum efficiency. 
This explains why, once tinkering has been permitted, 
improvements in the performance of individual loco- 
motives can be effected by further tinkering, even 
though the final result will be much below the best. 
After developing a satisfactory front-end design care 
should be exercised to see that the standard is strictly 
maintained even though it may require a lock on the 
smokebox door. 


New Books 


MASTERING MoMENTUM. By Lewis K. Sillcoz, D. Sc. 
Published by the Simmons-Boardman Publishing 
Corporation, New York. 274 pages, 130 illustrations, 
6 in. by 9 in. Cloth binding, $2.50. 

This volume is an adaptation of material contained in 
six papers privately published and presented under the 
general title Mastering Momentum" at the Massa- 
chusetts Institute of Technology over a period of sev- 
eral years. There are six chapters. The first, and by 
far the most extensive, deals with the mechanics of train 
operation and train braking. This is a condensed sur- 
vey of braking developments and braking problems. 
In it will be found descriptions of methods employed in 
calculation of stopping time and distance curves as well 
as those involved in the operation of the brake itself. 
Other chapters deal with railway car wheels, railway 
car axles, locomotive and car-truck design, and draft 
gears. Each chapter contains a wealth of information 
of value to the student. Much of it is also valuable 
reference material for those engineers not specialists in 
the subjects treated. The reference value of the book 
is enhanced by a topical index. 


FuELs AND THEIR UTILIZATION. By А. R. Carr, dean 
of the College of Engineering, and C. W. Selheimer, 
assistant professor of chemical engineering, Wayne 
University, Detroit, Mich. Published by the Pitman 
Publishing Corporation, Two West Forty-fifth street, 
New York. 184 pages, illustrated. 6 in. by 9 in. 
Price, $2. 

No attempt is made in this book to go fully into thermo- 

dynamics, but the various fuels which, in current prac- 

tice, are available for the production of heat, the means 
by which they are utilized for this purpose, and modern 
investigations and tests to increase and maintain effi- 
ciency in the production of heat are fully discussed, 
with particular attention to both principles and appli- 
cations. Fuels, both liquid and solid, are classified, and 
their properties and characteristics described. Chapter 
II is devoted to laboratory experiments. 
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Suggestions for 


Mechanical Associations — — 


Someone to Start Discussion 


The one thing that struck me most forcibly 
at the Car Department Officers’ conven- 
tion, which I attended, was the manner in 
which the discussion was opened up. Prob- 
ably this association is the one you had 
reference to, as they seemed to have a man 
ready to start each discussion. 


Closer Co-ordination 
Suggested 


The consolidated conventions should have 
a general subject committee to line up a 
co-ordinated plan. It is my thought that 
there should be more joint sessions where 
prominent speakers should address the en- 
tire convention, and probably have a con- 
solidated banquet with a dinner speaker. 
When I refer to “prominent speakers” I 
have in mind men who can make a “speech” 
and not “read a paper.” 


Portable “Mikes” 


There is one suggestion which I would like 
to present for your consideration. You 
know, from having taken an active part 
in the meetings, that the chairman usually 
insists that the microphone be used by 
anyone taking part in the discussion. I 
consider this essential for any meeting in- 
volving the number present at meetings of 
this association [Fuel and Traveling En- 
gineers]. However, some valuable discus- 
sion is probably lost because of the hesi- 
tancy of some the members to walk to the 
platform and speak into the microphone. If 
one or two portable microphones attached 
to long leads were available so that they 
could be quickly handed to any member 
wishing to take part in the discussion, the 
remarks would probably be more lively, 
interesting, and would not necessarily con- 
sume more time. 


Equipment Failures 
And Train Detentions 


During the past decade I have witnessed 
many changes in the railroad industry, par- 
ticularly with respect to car department 
matters, and it is apparent that the Car 
Department Officers’ Association is doing 
a fine job in bringing valuable information 
to its members. Our young men are cer- 
tainly given every opportunity to acquire 
knowledge and it seems to me we should 
do our part to encourage them in their 
work and inspire in these young men the 
will and desire to promote greater effi- 
ciency in their specialized fields. While 
many boys will come to us with a fund of 
technical knowledge, they will lack in 
experience and that is where we must not 
fail them. 

I was particularly interested in the dis- 
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cussion on equipment failures causing train 
detentions, notably the high percentage of 
failures attributable to hot boxes. For 
many years railroads have had this serious 
problem to deal with, and will continue to 
have, though perhaps to a lesser extent, 
just so long as we have the present journal 
box assembly. Nevertheless, it has been 
our experience that such failures can be 
greatly minimized by insisting upon proper 
preparation and application of packing and 
careful attention to other details, as set 
out in A. A. R. Rule 66. To attain that 
objective, however, there must be constant 
policing to see that shop, yard and reno- 
vation practices are of continued high 
order. 


Practical Value 
of the Conventions 


The writer was educated as a civil engi- 
neer, but during the past twenty years has 
devoted a large share of his time to the 
study of boiler feedwater treatment and 
particularly the effect of good water, as 
far as improved locomotive operation is 
concerned. From personal contact with 
the men directly responsible for boiler con- 
ditions, I can see a great need for men who 
have imagination, vision and new ideas, 
There seems to be no better place where 
the men, who necessarily spend a large 
share of their time in the smoke and soot 
of a roundhouse, can enlarge their ideas 
to better advantage than by attendance at 
meetings of this kind. 

The advantage of any convention is not 
primarily in listening to the formal reports, 
but rather in taking part and hearing the 
discussion which the reports bring out. 
Another valuable advantage is by reason 
of the contacts which these men make with 
men from other railroads and other dis- 
tricts of the country, who have similar 
problems but look at them from a different 
angle. I have personally noticed how men 
who never attracted attention before, blos- 
som out with new ideas—and how they 
quickly advocate improved practices which 
they heard some co-worker from a distant 
railroad describe at the convention they 
attended. 

Sending a man to a convention and in- 
structing him to make a report at the next 
general mechanical meeting in his district 
goes a long way toward the development 


Comments from readers on 
suggestions made in our No- 
vember, 1940, number for 
making more effective the ef- 
forts of the Mechanical De- 
partment Associations. See 
also January number, page 25. 


of a good man. As I listened to some of 
the discussions, I realized that each man 
was talking from the bottom of his heart 
about things of vital concern to his work, 
to his railroad and to his job, and what 
can be more worth while? Let no one 
think that a convention trip is just one of 
pleasure for those men who are really ac- 
complishing things on the railroad. The 
right men attending a convention work 
much harder than they would at their reg- 
ular routine, and never fail to bring back 
good ideas both for themselves and for 
their employers. 


Two Good Suggestions 


Your editorial comments on the meetings 
were of great interest and value, particu- 
larly those concerning the starting of the 
meetings on time and the stimulation of 
discussions. It is suggested that these two 
matters be again stressed so that the meet- 
ings in 1941 will be of even more value 
than those of last October. 


Concerning Speakers 


The selection of a person to deliver a paper 
should depend upon a number of factors. 
Such a person, to be effective, should be 
not only as a matter of duty interested in 
his subject; he should, if possible, even be 
a "bug" on the subject. His interest 
should be vital, active, and his viewpoint 
different from the conventional. Further, 
he should be made to understand when ap- 
proached for a paper, that what is of in- 
terest to an audience is not the hide-bound 
conventional viewpoint which everyone has 
been hearing for years, but new slants or 
radical perspectives, which may be foreign 
to his audience, but which will at least 
stir up interest and bring out discussion. 


Short, Snappy Sessions 


Your comment relative to starting meetings 
on time is timely, but I have always been 
a believer in short, snappy sessions. There 
are always some in attendance at conven- 
tions who are not interested in some of the 
subjects, but at the same time are very 
much interested in others. I believe that 
most sessions are too long to command the 
greatest interest. I believe that a two-day 
meeting, sessions starting at 10:00 a. т, 
adjourning at 12:30 p. m., reconvening at 
2:00 p. m. and adjourning not later than 
5:00 p. m., with all sessions opening and 
closing promptly, will do much toward get- 
ting members in their seats and keeping 
them there. You know, after all, the per- 
sonal acquaintances that we make at these 
conventions are in some cases invaluable, 
and if you start meetings too early we don't 
have a chance to meet the men we would 
like to meet. 
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THE READER’S PAGE 


Endorses Mechanical 
Associations 


To THE EDITOR: . 

Acting on your request for comment and suggestions 
concerning increasing the effectiveness of the railroad 
mechanical associations, I believe it may well be said, 
from observation of the activities of the several associa- 
tions in convention, that they are fine organizations, do- 
ing work of the highest type. One interested in mechan- 
ical matters can only express commendation on thé valu- 
able service they strive to render and are doing in the 
field of railroad mechanics. 

Apparently increased effectiveness and continued 
growth depends primarily upon three distinct factors: 
(1) leadership, (2) enthusiasm, (3) support. . 

However, to justify the need for existence there is a 
definite service obligation to meet, demanding careful 
choice of officers and thoughtful selection of active com- 
mittees and topics for discussion. 

The advantage of centralization of the conventions with 
an appropriate railway supply exhibit, as to time and 
place, is immediately apparent and will insure better at- 
tendance with correspondingly increased interest. 

To extend the membership is essential, and endorse- 
ment of the true value of such associations by railroad 
mechanical department executives and the railroad man- 
agements is sought solely on the basis of tangible benefits 
accruing from membership participation. Recognition of 
factual benefits will bring needed co-operation and greater 
assurance for the provision of active membership. 

Active participation in discussion is essential in com- 
mittee deliberation and on the convention floor and should 


be further encouraged. Added interest in this respect. 


may be aroused through the selection of key spokesmen. 
The individual member brings to the committees, and to 
the convention, an implied inquiry from his railroad for 
information and his interest and ability to absorb facts 
developed in such meetings will determine his representa- 
tive value to that railroad and to the association. 

The printed proceedings of these associations offer 
strong inducement for membership, presenting vast edu- 
cational values to every progressive mechanical employee, 
far in excess of the nominal membership fee. 

The future of these associations may be summed up 
thus: Their effectiveness is dependent upon combined 
individual effort and under continued efficient leadership 
will make an invaluable contribution to the railroad me- 
chanical department. 

Through your columns you can stimulate interest in 
these various organizations and urge the managements 
of the various railroads and private car lines to permit 
their supervisory officers to attend and participate in 
such association activities. 

As one having attended some of their recent conven- 
tions, I appreciate this opportunity to comment from 
personal observation. 

O. A. GARBER, 


Chief. Mechanical Officer, 
Missouri Pacific Lines, 
St. Louis, Mo. 
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Car Department 
Officers? Comment 


To THE EDITOR: 

Regarding the editorial which appeared in the January 
Railway Mechanical Engineer, entitled “Mechanical As- 
sociations Frankly Challenged,” the action of the A. A. 
R. General Committee, in reducing the length of the 
convention to two days, may be considered more of a 
suggestion for greater efficiency than a challenge. In 
their daily occupations, railway car supervisors are con- 
tinually finding it necessary to develop and adopt methods 
and procedure to increase efficiency. Surely the same 
deliberate goal should be sought in conducting the affairs 
and activities of the Car Department Officers’ Associa- 
tion. 

The C. D. O. A. program for the 1941 Fall meeting 
was rather completely developed before the action of the 
General Committee. Although it was built up with the 
thought that the convention would take more than two 
days, only subjects of importance and immediate urgency 
were included. As the situation looks now, there is but 
one answer. Start the sessions early; take less time out 
for lunch; and hold longer sessions, as is done at many 
individual railroad staff meetings. Let's make the 1941 
convention another constructive and important inter- 
railroad staff meeting. 

As to the pre-convention distribution of individual pa- 
pers and committee reports, there are arguments both 
pro and con. Is it not likely that, if all of the papers are 
made available to all of the members in advance of the 
meeting, some members may feel that they do not need 
to attend? Would it not be better to make individual 
papers and reports available to a limited number of men 
capable of analyzing each and qualified to develop im- 
portant supplementary information and join in the dis- 
cussion on the floor? A number of C. D. O. A. officers 
believe that this policy will add to the value of the papers, 
develop a more representative experience and expedite 
the handling of the subjects. 

As to the addresses, the general thought appears to 
be that they should not be eliminated entirely, thus tak- 
ing from the programs much of the lasting inspiration 
that has characterized them in the past. Railway car 
men frequently take the published Proceedings and read 
one or more of the addresses which they heard at the last 
annual meeting. Even from the coldly impersonal type, 
they get inspiration from the words of the distinguished 
men in the railroad field who have graced the speaker's 
platform and presented words of experience and wisdom. 

The officers and members of the C. D. O. A. can look 
back in the quite recent past to the accomplishment of a 
number of tasks much more imposing and difficult than 
that of "putting on" a successful two-day program at the 
annual meeting next Fall. The more they think about 
it, the more they are convinced that an opportunity is 
being presented to set up new standards in the effective 
organization and handling of annual meetings. 


Publicity Committee 
Car Department Officers Associatton 


71 


or Ewes 

- NN - . E 

CNW 
Ni А 


Ad \ 
N INN N nm 


^ 
a 


— 


“Then tell me,” 
Evans laid the train- 
gram on Dirk's desk, 
"What in the hell is 
the meaning of this?" 


i armi onus S 


еМ Аүвє we'll get a little service now," by entered. “My name is Dirk," he added, 
Jim Evans, roundhouse foreman for the thus implying that his title was more im- 
S. P. & W., remarked when he learned that Walt Wyre portant than the name. 


the division store department was to be 

moved to Plainville. “At least," he added, "we should 
be able to get two machine bolts of the same size and 
length without waiting for one of them to be ordered." 

"Getting a new storekeeper, too," John Harris, the 
roundhouse clerk, said. 

"Yes, a man by the name of Dirk," Evans replied. 
“Don’t remember ever having heard of him." The fore- 
man left the office and went to the roundhouse to see 
how things were going. 

The new division storekeeper reached Plainville at 
10:30 that morning and went directly to the roundhouse. 
He was in the storeroom office when Evans went to see 
about booster parts for the 5081. 


"I'm the division storekeeper,” Dirk said when Evans 
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"Glad to know you, Mr. Dirk," Evans 
acknowledged the introduction. “What I'm interested in 
now is parts for the booster on the 5081.” 

"Ill get right after them," Dirk said. “Just as soon 
as I get straightened around, I'll look up the requisition 
and wire for them. I'll have them here right away." 

While the two were talking, Ned Sparks, the elec- 
trician, came to the storeroom. ‘How about а half-inch 
LB condulet?" Sparks asked the counterman. 

"Haven't got it," the counterman replied after he had 
looked. 

"Let's see if you've got anything I can use.” The 
electrician opened the gate and went to the electrical 
rack. "Guess this LR will do," he said. “Better change 
that requisition.” 
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When the electrician had leít, Dirk went out and 
snapped the lock on the gate to the storeroom. "No one 
but store department employees should be allowed in the 
storeroom," he told the counter man. 

"Well, I guess I had better go," Evans said. Dirk 
didn't get the point until the foreman was half way back 
to the roundhouse. 

The new storekeeper spent the rest of the day looking 
through the stock and commenting on the apparent in- 
efficiency of his predecessor. Everything was arranged 
wrong; there was either too many or too few of every 
item. In fact, if Dirk noticed anything in the storeroom 
that was right, he failed to mention it. He was so busy 
finding things that needed correcting he forgot to order 
the parts that Evans was needing for the booster. Dirk 
was particularly annoyed when he found a miscellaneous 
assortment of material on top of a material rack in the 
rear of the storeroom. “What’s all of this?" he asked 
the counterman. 

"That's all charged out," the counterman replied. 
“They are parts that are not used often and the foreman 
charged them out so they wouldn't show in our stock. 
Makes the record book better by keeping the inventory 
low. 

“Well, it won't be done that way any longer. If the 
mechanicdl department wants the stuff, let them take it 
to the roundhouse,” Dirk said. “If they don't want it, 
ship it in for credit. We're not keeping dead stock in 
the storeroom. I want you to start tomorrow cleaning 
out everything that doesn't show consumption for the 
past sixty days." 

"How's the new storekeeper?" John Harris asked 
when Evans returned to the roundhouse office. 

“О. K., I guess," Evans replied. “Не acts like he has 
a cockle burr under his tail, but seems to know his 
business." 


‘Tue storeroom was a busy place the next few days, 
cleaning, painting, changing things around like a house- 
wife on the first warm day of spring. And likewise, no 
one could find anything in the storeroom. A machinist 
sent to the storeroom for six 5$ by 4 inch studs. After 
searching thirty minutes while the machinist and helper 
waited for the studs, the material man gave up and 
another hour was lost while a machinist made them on 
alathe. Next day the studs were found where some one 
had misplaced them in a bin with 34 in. studs. 

Evans waited four days for the booster parts he needed 
and decided it was time the parts were showing up. 

“They should be showing up any minute now," Dirk 
said. "I'll wire about them again. Come in and take a 
look at the storeroom," the storekeeper said to change 
the subject. 

"Looks right nice," Evans commented, "but the parts 
for that booster would look better to me. 
ter get back to the roundhouse and rush the boys up a 
little on the 5082," the foreman said as he left. 

The foreman went to the roundhouse but didn't say 
anything to the men working on the 5082 because every- 
thing seemed to be going along nicely. The engine was 
over the drop pit for classified repairs. The machinist 
was just about ready to start putting the wheels up. 
Leaving well enough alone, the foreman started down 
through the house. The outbound inspector came rush- 
ing in looking for a pipefitter and saw the foreman. 

“Air pipe broken on the 5076,” the inspector panted. 
"It broke just as the crew started to run the engine out 
to get on the train." т 

Evans looked at his watch. “ТЇЇ go through the house 
and out to the engine. You go the other way. If you 
find a pipefitter, tell him to grab some tools and come 
running." 
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Guess I'd bet- - 


A pipefitter reached the engine almost as soon as the 
foreman. "We'll need a three-quarter street ell," he told 
the foreman. 

Evans wrote out a requisition and handed it to the 
pipefitter's helper. The helper left at a run. Five min- 
utes later the helper returned empty handed. “Didn’t 
have any," he said. 

"Why didn't you get an ell and a close nipple?" the 
pipefitter asked. 

“The storeroom man wouldn't have let me have them, 
said he would have to have another requisition, order 
from the division storekeeper," the helper added. 

“РП get them," Evans said and sounded as though 
he meant exactly that. 

There was a fifteen-minute terminal delay on account 
of the broken air pipe. Evans didn't exactly lose his 
temper, but he exercised it a bit. : 

Work on the 5082 was going along nicely. The first 
pair of drivers were up and the second pair on its way. 
Machinist Cox was under the engine сае to see 
that everything was in place. His helper was handling 
the push button switch. The motor was humming mer- 
rily, the table bearing the drivers was coming up, when 
Cox noticed that one of the driving boxes wasn't in line. 
"Stop it!" Cox yelled. 

In order to stop quickly, the helper pressed the “down” 
button reversing the motor. Neither of the men noticed 
the slight rattle that followed when the motor was re- 
versed. 

The machinist straightened the driving box. “O. K., 
raise it up,” he said. 

The helper pressed the button. The motor started, but 
instead of running smoothly as before, there was a ter- 
rific rattle. The table jerked as though it were locked 
and the helper released the switch button. 

“Sounds like a stripped gear,” Cox said. | 

“Yes, I guess that's what happened,” the helper agreed. 
“I noticed the fibre gear on the motor was getting pretty 
badly worn a few days ago." 

The helper was right. The fibre gear on the motor 


` was stripped. Only a little ring of teeth on one end was 


left on the gear. 

"Take the guards off from around the gears," Cox 
told the helper. "I'll go tell the foreman." 

“Well, it could be worse," Evans said. “It won't take 
long to put on a new gear and there's one in the store- 
room. [ ordered it six or eight months ago and gave 
the storekeeper a requisition for it when it came in. Go 
down to the storeroom and get it." 

"What can I do for you?" the counterman at the store- 
room asked when Cox entered. 

"Give me the fibre gear for the drop-pit motor," Cox 
replied. 

"Got a requisition?" the storeroom man asked. 

"No; don't need any. It's already paid for, and I'm 
in a hurry," Cox added. 

"Is the gear you want one that was on top of the last 
rack ?" 

"Yes, that's it, the fibre one," the'machinist was begin- 
ning to get slightly impatient. 

“Tf that's the one you want,” the storeroom man said, 
"it's not there any more." 

"What do you mean, not there?' Cox started to open 
the gate to enter the storeroom proper, but it was locked. 
He climbed up on the counter and slid down on the other 
side. 

“Hey!” the counterman said. “The storekeeper will 
raise thunder if he sees you in here—nobody allowed in 
here but storeroom employees." 

"Let him raise!" The nut-splitter continued walking 
towards the rear of the storeroom. "If you won't get 
the gear for me, I'll get it myself. Where is it?" 
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Division storekeeper Dirk in his adjoining office heard 
the loud talking in the storeroom and went to see what 
was causing the commotion. "Say, didn't I tell you not 
to allow any one to come in the storeroom but store 
department employees?" he said to the counterman. 

“Yes, but ——" 

*He didn't do any allowing," Cox interrupted. "I just 
came in. Where are those gears for the drop pit?" 

"When you want material just give your requisition 
to the man at the counter. He'll get it for you," Dirk 
said with emphasis. 

* Say, listen, I'm not going over all of that again! Do 
I get the gear or not?" 

“He means that fibre gear that we sent in," the coun- 
terman explained. 

"You mean it's been sent 
"There'll be hell about that!” 

"We can't keep dead material on hand," the store- 
keeper said, "if you needed that gear you should have 
taken it when it came in." , 

But Cox wasn't listening. He was already on his way 
back to the roundhouse. 


in!" Cox exclaimed. 


A Muissourr mule skinner could have learned some new 
wrinkles in streamlined profanity when Evans learned 
that the gear had been sent in. He was so mad he never 
even knew when he swallowed his chew of horseshoe. 
“First the parts don’t get here for the booster, then the 
drop-pit breaks down and the storekeeper has sent the 
gear back! If that’s railroading, I'll take jerking soda,” 
the foreman complained, but Evans learned long ago that 
little is accomplished by idle talk. After the outburst 
he began to figure some way out of the predicament. He 
climbed down in the drop-pit and looked at the old gear. 

“Get it off," he told the machinist, “апа take it to the 
machine shop. And don’t batter it up.” Evans climbed 
out of the drop-pit and went to the storeroom. 

It was characteristic of Evans that he said nothing to 
the storekeeper about the gear when he reached the store- 
room. There were two reasons. He wanted time to cool 
off and time spent arguing would delay getting the drop- 
pit going. “Got any sheet fibre?” Evans asked. 

“No,” the man at the counter replied, "but the elec- 
trician has a big piece of it." 

Evans went to the electric shop. The big piece of fibre 
was two feet square and three-quarters of an inch thick. 
The electrician had ordered it to make a test panel. "I'll 
tell the storekeeper to order another piece," Evans told 
the electrician. 

When the foreman reached the machine shop he found 
Cox waiting with the damaged gear. Measurement of 
the strip that still had teeth left on it showed the gear to 
be slightly over nine inches in diameter and it was four 
inches thick. 

“Not enough fibre," Cox commented. 

“By putting a piece of brass half an inch thick on each 
side we can just make it," Evans said. “Take the fibre 
to the car department mill and cut out four circles about 
eleven inches in diameter. That will leave some material 
to work on." 

While the machinist was cutting the fibre into discs, 
Evans had a machine man turn out two round brass 
plates exactly the diameter of the outside the gear was 
to be with holes in the center the same size as the motor 
shaft. The foreman then laid the two brass plates to- 
gether and using washers to keep the bolt head and nut 
from slipping through the holes bolted the two brass 
plates securely to the old gear with the good edge of the 
gear next to the brass plates. With the old gear as a 
guide, holes were drilled between the gear teeth. 

By the time the job was finished, Cox returned with 


74 


the four fibre discs, but the foreman wasn't quite ready 
for them. Leaving the brass plates bolted to the old 
gear for a pattern, Evans told the machinist to cut the 
teeth in the brass plates. : | Р 

It was slow tedious job sawing and filing the inch thick 
brass to the exact contour of the gear teeth. The five 
o'clock whistle blew before the job was finished but it 
was finally done. . | 

Next the plates were bolted on either side of the four 
fibre discs using six half-inch bolts in a circle just below 
the bottom line of the teeth. A light coating of glue was 
applied to the fibre before being bolted together. 

While the machinist was working on the gear, Evans 
went through the house, checked up his work reports 
and did a dozen other odd jobs that had to be done. At 
the roundhouse office the clerk told him the dispatcher 
was wanting an engine for an extra drag of empty reefers 
sometime the next day. А 

*Looks like we'll have to get the 5082 finished to- 
night," Evans said as he went back to the machine shop 
to see how work on the gear was progressing. Cox had 
it all bolted together when the foreman got there and 
was wondering what to do next. 

“Take it to the drill press and drill an inch and a half 
hole through the fibre," Evans told him. “That will 
leave enough to trué up. I'll go get a bolt to. use for a 
mandrel to put it on to turn the outside." 

The outside of the fibre was turned down to the diame- 
ter that the finished gear was to be, then taken off the 
mandrel, chucked, and the inch and a half hole bored out 
to the finished side to fit the motor shaft. 

“Are we going to cut the teeth by hand like we did 
the brass?" Cox asked. 

“No, take it to the drill press and drill out between 
the teeth like you did the brass, then take it down to the 
mill and saw out as much of the remaining fibre as you 
can on the band saw. Don't try to get too close, though, 
and let the saw hit the brass," Evans cautioned. 

A coarse file was used to remove the remaining fibre 
and shape up the teeth, then a finer file was used to 
smooth them up. 

“Makes a pretty good looking gear," Cox remarked 
as he was finishing smoothing the teeth. “How are we 
going to cut the key way ?" 

“Take four power hack-saw blades and bolt them to- 
gether with stove bolts," Evans said. “Rough out the 
key way with them and square it up with a file." 

The foreman stayed on the job until the gear was 
driven on the motor shaft and tried out. It was slightly 
noisy at first until the high spots wore off, but it worked. 
A night machinist finished putting up the wheels and the 
5082 was ready for the drag at 2:30 the next day. 

“Just got a wire about your booster parts," the division 
storekeeper told Evans that day. “They'll be shipped 
tomorrow." 

"You said you'd get action," Evans replied. 
just about. given up hope of ever getting them." 

"Everything is slow now. It’s hard to get material 
with this defense program going on," Dirk said. 

“Well, in that case, seems to me it might be a good 
idea to keep material that might be needed, instead of 
sending it back—the gear for the drop-pit motor, for 
example," Evans replied dryly. 
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Everytiine went along fairly well for the next two or 
three weeks. The material problem was about normal, 
then the gasoline-electric portable crane stripped the 
gears in the differential. — * 

Several months before the machine had given trouble 
with the differential. It was torn down and the drive 
pinion found to have a tooth knocked out. The other 
gears were not in very good condition at the time but 
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there was a drive pinion in the storeroom and the other 
gears had to be ordered. The drive pinion was replaced 
and the other gears ordered. The portable crane con- 
tinued to run and no convenient time could be found to 
put the gears in as long as the machine would operate, 
and the crane differential gears went along in the same 
car with the drop-pit gear. 

Perhaps it was best for all concerned that the store- 
keeper was out when Evans went to the office. The 
foreman took the parts catalog and marked the gears to 
be ordered and showed the stockman just what he needed. 

"O.K., ГЇЇ wire for them right now," the stockman 
promised. 

Dirk came in just as the stockman had finished typing 
the message and laid it in the basket. 

"What's that?" the division storekeeper asked. 

The stockman explained about the gas-electric crane 
98 deu up for parts and that the machine was badly 
needed. 

"I'll handle it," Dirk said in a tone that indicated no 
one else was capable. 

Evans waited two days then asked Dirk about the 
gears. 

“They should be showing up any time now,” the store- 
keeper said. "Maybe they are at the passenger station 
now. 

They were not at the passenger station and there was 
nothing to indicate when the gears would be there. 

In the meantime if the portable crane had ever been 
needed in the roundhouse at Plainville, it was needed 
then. In fact it seemed that there were more things to 
be moved than ever before and the crane was standing 
in one corner of the machine shop with its rear end 
resting on wooden blocks useless as a tissue paper para- 
sol in a cloudburst. 

Four days after the machine broke down Evans re- 
ceived a traingram from the roundhouse foreman at 
Middleton. “Have received a traingram from division 
storekeeper Dirk asking if we have gears in our motor 
car parts that can be used in gas-electric crane differen- 
tial. There must be some mistake somewhere.” 

Evans read the traingram through twice before he got 
the meaning, then he headed for the storeroom. 

"Did you wire for those differential gears for the 
portable crane?" Evans asked Dirk. 

"Why, yes, I ordered them that day." 

"Then tell me," Evans laid the traingram on Dirk's 
desk, “what in the hell is the meaning of this?" 


Four of the welded A-frame sup- 
ports for pipe and hose lines can 
be seen along erecting-shop aisle 
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"Why, they maintain two gas-electric motor cars at 
Middleton and I thought they might have some gears 
there that would do—might get them quicker." 

Evans swallowed hard, bit his tongue, counted ten, 
and was still mad, but he managed to keep his voice even. 

“Don’t you know that rail motor cars don't have a 
differential? Even if they did, they wouldn't fit a port- 
able crane. I marked the parts needed and saw the stock- 
man start to make a wire ordering them, and I'm wonder- 
ing why the wire wasn't sent." 

"I've already wired for them," Dirk replied. “You 
don't seem to appreciate that I was trying to save time 
and money for the company." 

“Well, this is the second time we have had unnecessary 
expense in the roundhouse because the store department 
sent in parts that I had ordered." Evans didn't raise his 
voice but his tone was hard. 

“The store department can't keep dead stock on hand. 
If material isn't used, we've got to sent it in. It makes 
our record look bad if we don't." * 

*Maybe I'm wrong," Evans said, "but you know I've 
always had an idea that the store department was 
operated to supply material for other departments, the 
mechanical department being one of them. Which is more 
important, a few dollars worth of dead stock in the store- 
room or dead engines in the roundhouse waiting for 
parts?” 

Evans left the office while Dirk was trying to think 
up a reply. 


Supports and Racks 
For Welding Hose 


Many railroad shops are so arranged that when oxygen 
and acetylene stations are installed they are located on 
columns across a runway or traffic lane from where the 
torches are to be used. This leaves the gas hose lying 
on the floor to be run over, cut and crushed by any of 
the numerous hand and electric trucks that travel this 
traffic lane each day. It is desirable to protect this hose 
in some manner, but more important to the welder is 
the elimination of the nuisance of having to stop in the 
middle of a job and repair a hose. This condition ex- 
isted in one small New England shop and was allowed 
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to go until most of the hose lines in the shop were patched 
almost every two or three feet. Finally, a steel bridge 
was made to lay over the hose on the floor. This pro- 
tected the hose but created a safety hazard because the 
plate was slippery to walk over and it made an uneven 
place for trucks to run over. 

In this shop, on each of the columns bearing the 
stations there is also a water and steam outlet connection 
and these are piped across the runway when needed for 
filling and testing boilers and drying lagging. The pipe 
lines are put up and taken down as needed. The prob- 
lem was solved satisfactorily by erecting a neat all-welded 
A-frame. Loops were made from 3$-in. round iron and 
welded at 24-in. intervals along the top of the pipe mak- 
ing a place to lay the welding hose, thereby protecting it 
from the truck wheels and keeping it out of the way. 

This method is now used for air hose, electric-light 
cords and city gas lines, and the floor is clear. 


Pitted Area Repaired by 
Boiler Course Extension: 


Pitted sheets are not uncommon in bad-water districts 
and the usual remedy is to apply new bottom half-course 
sheets if the pitting embraces a large area or a patch if 
the pitted area is small. Because of pits in the bottom 
of the second and third courses it was necessary to repair 
the boiler of a locomotive of the 2-8-8-2 type. In this 
boiler the pits in the second course were between the in- 
side liner at the front boiler saddle location and the edge 
of the third course sheet. The pits in the third course 
were just ahead of the inside liner at the cylinder saddle. 


* An entry in the 
March, 1939, issue. 
August, 1939, issue. 


rize competition on boiler patches announced in the 
he names of the prize winners were published in the 
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The application of the projection of the new second course to reinforce 
pitted area at the bottom of third course 
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The application of bottom half-course sheets was con- 
sidered unsatisfactory as the longitudinal seams in both 
courses were diamond shaped and in combination with 
the inside bottom liners in these courses allowed for in- 
sufficient space for the two additional longitudinal seams 
required. Neither inside nor outside patches were prac- 
tical due to the conditions imposed by the inside liners 
and the two saddles. 

It was decided that the best method for making eco- 
nomical and satisfactory repairs to this boiler was to 
apply a new second course sheet with a projection extend- 
ing over the outside of the third course to take care of the 
pitted area in that course. The illustration shows how 
this repair was made. While this is perhaps not a patch 
difficult to design or apply, it illustrates a boiler repair 
problem in which many conditions must be carefully 
considered in the drafting room. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Efficiency of Triple-Riveted 
Patch With Double Straps 


Q.—What is the efficiency of a triple-riveted patch, with dou- 
ble straps, using l-in. rivets, 8-in. pitch, 194g-in. shell, with a 
tensile strength of 55,000 Ib. per sq. in.? What effect does the 
length of the crack have on the efficiency ?—D. Е. D. 


A.—The efficiency of a triple-riveted and double-strap 
patch as illustrated in the diagram should be computed 
in the same manner as for a triple-riveted and double- 
strap butt seam, as follows: 
Where 
TS = Tensile strength of plate, lb. per sq. in. 
t = Thickness of plate, in. 
b — Thickness of butt strap, in. 
P — Pitch of rivets on row having greatest pitch, in. 
d = Diameter of rivet after driving — diameter of rivet 
holes = 146 in. 
a = Cross-sectional area of rivet after driving, sq. in. 
s == Shearing strength of rivets in single shear == 44,000 
Ib. per sq. in. 
S == Shearing strength of rivets in double shear == 88,000 
Ib. per sq. in. 
c = Crushing strength of mild steel — 95,000 Ib. per sq. in. 
5 == Number of rivets in single shear in a unit length of 
joint 
N = Number of rivets in double shear in a unit length of 
joint 
Then 
A = Strength of solid plate = P X t x TS = 8 X .8125 
X 55,000 — 357,500 1b. 

B = Strength of plate between rivet holes in outer row = 
(P—d) x t X TS = (8—1.0625) .8125 X 55,000 
— 310,019 1b. 

C — Shearing strength of four rivets in double shear, plus 
the shearing strength of one rivet in single shear — 
NX X a n Xa X s = 4 x 88000 
X .8866 + 1 X 44,000 X .8866 = 351,093 Ib. 

D = Strength of plate between rivet holes in second row, 
plus the shearing strength of one rivet in single shear 
in the outer row = (P—2d) t X TS +в Xs Xa 
= (8— 2425) .8125 X 55,000 + 1 X 44,000 X 
.8866 == 301,549 Ib. 
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Triple-riveted patch with double straps 


E — Strength of plate between rivet holes in the second row 
plus the crushing strength of butt strap in front of 
one rivet in outer row = (P —2d) t X TS + d X 
b X c = (8—2.125) .8125 X 55,000 + 1.0625 X 
.8125 X 95,000 — 344,550 1b. 

F = Crushing strength of plate in front of four rivets, plus 
the crushing strength of butt strap in front of one 
rivet = NX d Xt Xe nxd x b 
X c = 4 X 1.0625 X .8125 X 95,000 + 1 x 1.0625 
X .8125 X 95,000 == 310,057 Ib. 

G — Crushing strength of plate in front of four rivets, plus 
the shearing strength of one rivet in single shear 
N X d X iX c - n X sx a4 
X 1.0625 X .8125 X 95,000 + 1 x 44,000 x .8866 
— 367,056 1b. 

Divide B, C, D, E, F or G (whichever is the least) by 
A and the quotient will be the efficiency of the patch. 
Efficiency of patch == 301,549 + 357,500 = 84.34 
per cent. 

The length of the crack, when it is greater than the 
pitch of the outer row of rivets in the patch, would not 
affect the efficiency of the patch. 

The length of the crack when it is less than the pitch 
of the outer row of rivets in the patch, would affect the 
above calculations in that the strength of the plate, i. e., 
(P—length of crack) X .8125 X 55,000 would be added 
to C, F and G, strengthening the patch at these points. 
However, it will be noted in the calculations that the 
weakest point of the seam is D, the strength of the plate 
between rivet holes in second row, plus the shearing 
strength of one rivet in single shear in the outer row. D 
would remain the weakest point of the seam as the 
strength of the solid plate remaining due to the length 
of the crack being less than P does not strengthen the 
patch at D. 


Details of an ali- welded 
drivmg-box grease cellar 
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Causes of 
Foaming in Boilers 


Q—What are the causes of foaming in a locomotive boiler?— 
M. J. L. 


A.—The use of caustic soda and soda ash in the water 
treatment is one of the chief causes of foaming; oil and 
grease carried into the boiler is another. The latter gets 
in the boiler when the exhaust steam from the cylinders 
is mixed with the boiler feed water in the feedwater 
heater without proper oil separation or when the exhaust 
steam from the various auxiliaries is condensed back into 
the tank with no provision for oil separation. 

The presence of suspended solids or sludge in the 
boiler water also causes foaming. The theory is that 
highly divided particles tend to collect in the surface film 
surrounding the steam bubble and make it tougher. Con- 
sequently, when the steam bubble reaches the surface of 
the water it does not break but remains intact and builds 
up foam. This theory suggests that the finer the par- 
ticles, the greater their collection in the bubble. 


All-Welded Steel 
Grease Cellars 


Whether or not many of the cast-iron grease cellars that 
are removed from the boxes in a broken condition may 
have been broken by the carelessness of workmen, it re- 
mains a fact that a great many are broken. The weld- 
ing foreman in a small back shop on an eastern road 
developed an all-welded grease cellar that has been ap- 
plied to many locomotives on that road and given satis- 
factory service. 


` The manner in which the cellar is made is shown in 
the accompanying drawings. The several pieces of the 
cellar, i. e., sides, ends, bottom and reinforcing strips may 
be flame-cut if other equipment is not available. The 
joints between sides, end and bottom are welded. The 
slots in the separate end plate are so spaced that it will 
slip onto the lugs on the cellar without difficulty. Small 
S-hooks are used to hold the end plate in place. The lug 
that is welded onto the bottom of the cellar has a 7-іп. 
hole that fits over a 34-in. stud in the keeper plate to 
hold the cellar in position in the box. 
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Illinois Central Builds 
100 Steel Caboose Cars 


The Illinois Central has recently completed the construc- 
tion of 100 modern steel-sheathed caboose cars, built in 
the company shops, Centralia, Ill, from drawings and 
specifications drawn up by the railroad. 

The steel underframes were constructed from re- 
worked material, secured from a series of eight-door, 
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Interior of the steel car body before being insulated 
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drop-bottom gondolas which were retired from coal serv- 
ice some time ago, but showed little deterioration of the 
underframe parts. The superstructure, framing, sheath- 
ing and roof are copper-bearing steel, with combined 
riveted and welded framing members. The 14-gage roof 
sheets are applied transversely of the car, riveted to a 
vertical web of A-section side plates and edges butt- 
welded at the steel carlines. The roof sheets are of equal 
width with one exception, and roof carlines are so located 
as to provide two intermediate supports between roof 


Caboose interior ready for service 
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sheet joints, the roof sheets being spot-welded to these 
intermediate carlines. 

The cupola framing and sheathing are a combined 
welded and riveted construction with cupola eaves 
rounded to present an improved appearance. 

The inside surfaces of the side, end and roof sheets 
received one coat of rust preventative paint and one coat 
of plastic insulating and sound deadening material, ap- 
plied 74 in. thick. A 1%-in. layer of hairfelt insulation 
was then applied and secured in place by metal strips 
with self-tapping screws in framing members and wood 
screws in furring posts. The side and end walls and 
ceiling are lined with 1346-in. by 5%4-in. tongue-and- 
groove long-leaf yellow pine. 

The floor construction consists of a 134-in by 5%-in. 
shiplap blind floor, laid transversely of the car and cov- 


ered with a coat of car cement and layer of heavy water- 
proof paper. The 134g-in. by 514-in. tongue-and-groove 
top flooring is laid lengthwise of the car. The platforms, 
steps and running boards are constructed of wood to the 
railroad's standard design. 

The interior fixtures include four bunks of steel con- 
struction, and the usual train crew accessories. Careful 


attention has been given to the safety feature in design- 


Fabrication of the caboose roof and cupola 
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ing interior fixtures, sharp projections being avoided and 
corners rounded wherever possible. 

The cars are mounted on re-worked Bettendorf trucks, 
to which elliptic springs have been applied, and wheels 
were ground aíter mounting. 

The accompanying illustrations show the new Illinois 
Central cabooses in various stages of construction. The 
general dimensions of the car are as follows: Length over 
strikers, 34 ft. 1% in.; length over body ends, 28 ft.; 
length inside, 27 ft. 331 6 in.; length between truck cen- 
ters, 19 ft.; length over roof, 33 ft. 1 in.; width over 
cupola side running boards, 10 ft. 514 in.; width over 
side posts, 9 ft. 7 1n.; and average light weight of car, 


49,000 Ib. 


The Car Inspector 
By Leonard West* 


Having been a lead car in- 
spector for several years, and 
as a result closely associated 
with his activities during this 
time, naturally I feel that the 
car inspector must be the sub- 
ject of my pu tonight. In 
my opinion, he with his ex- 
acting duties, authority, re- 
sponsibilities, etc., is one of 
the most essential of railway 
employees. 

Let's for the moment, de- 
fine some of his duties. (1) 
An inspection of inbound 
trains and cuts with the view of sifting out and correcting 
conditions which render cars, both loaded and empty. 
unsafe for main line movement; (2) preparation of out- 
bound trains for departure, including inspection and test 
of air brakes, closing of side doors, examination of 
journal boxes and a running inspection to prevent some 
defect getting away that might have occurred in yard 
handling; (3) inspection of cars received in interchange, 
including issuing of defect cards covering unfair usage 
damage as shown in the interchange rules; this is very 
important, and involves thousands of dollars annually ; 
(4) miscellaneous inspections, such as classifying empty 
cars for certain commodities, interior inspection of dif- 
ferent kinds of freight, inspection of open top loads for 
safety and compliance with the Mechanical Division load- 
ing rules, servicing of industries and many others too 
numerous to mention. 

I believe you will agree that all car department em- 
ployees do not make good car inspectors. In this case, 
approval of the applicant by supervisors is important, 
and serious thought should be given to his schooling, 
penmanship, ability to learn, general attitude toward 
the work, etc., before he is assigned to these duties. In 
all cases a new man, in my opinion, should be given 
reasonable time to break in. Trying to teach him inter- 
change and loading rules, safety rules, air brake opera- 
tion, etc., in too short a time, only confuses him and 
results in retarding his progress. Periodical examina- 
tions, either oral or written, are helpful to all car in- 
spectors in solving their daily problems. I also believe 
that too frequently the importance of the car inspector 
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* Lead car inspector, Missouri Pacific, St. Louis, Mo. This discussion 
by Mr. West of the duties of a car inspector, submitted at the April 
meeting of the Car Department Association of St. Louis, was awarded a 
prize as the third best paper presented -by a car man below the rank of 
general foreman during the year 1940. 
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to the railroads is overlooked in the desire for rapid 
movement of cars through terminals. He must be given 
sufficient time to do his work if we expect to get the 
desired results. 

One of the best assets a car inspector can have is the 
ability to use good judgment when called upon to do so. 
Shopping a load for some minor defect results in un- 
necessary switching and needless delay. Failure to 
notify yard men when cars have defective safety ap- 
pliances, the use of which might result in injury, is also 
bad. In many cases cars are shopped for wheel defects 
which are run off repair tracks without repairs because 
some one either failed to, or did not properly use the 
wheel gage with which he was provided. These are 
only some examples where the car inspector can save 
his company money and we should work toward the 
elimination of all such cases. 

The average car inspector is familiar with the weak 
points of system equipment and can tell from experience 
on which class car the sills, body and truck bolsters, 
side frames, or other parts may be failing. This in- 
formation should be passed along to supervisors who 
should see that those interested in car construction learn 
of it. 

To emphasize the authority of a car inspector, one has 
only to realize that he is just about the only man on a 
railroad who can stop the forward movement of a car. 
He does this simply by marking it “Bad Order.” Then 
too, in a terminal like St. Louis he carries in his pos- 
session the check books of all the railroads entering the 
terminal. All he has to do is write a defect card cover- 
ing certain delivering line defects and the company 
against whom the card is issued must pay for the cost 
of repairs. These two reasons alone, in my opinion, 
justify careful selection of men, for these positions and 
close cooperation between supervisors and inspectors 
thereafter. 

April has been designated as Perfect Shipping and 
Careful Handling Month. The car inspector can and 
will play an important part in this. Close and careful 
inspection of cars for commodity loading will help. Re- 
moval of protruding nails and screws to prevent tearing 
of sacks and cartons is also an important item, in fact 
the many things that he can do in this campaign are too 
numerous for recording here. 


Re-Design of 
Center Plate Proposed 
By W. C. Fox 


Are center plates now in use a contributing factor in the 
derailments of freight cars? Would a new type of cen- 
ter plate which includes the center boss of the old style 
and the horizontal-bearing suríace of the later type of 
plates, be an improvement? The boss in the center gives 
the proposed type, shown in the illustrations, a much 
smaller pivot point and reduces the friction between the 
vertical surfaces. It will be noted that the center boss 
takes all the horizontal friction. ‘The outer vertical sur- 
faces on the top and bottom center plates do not touch 
but they do act as a secondary defense. The center boss 
prevents the lubricant from being forced out through the 
king-pin hole in the bottom center plates as often hap- 
pens with the present set-up when the car is lowered on 
the trucks. Vertical bearing surfaces would be changed 
to the inside and protected from dirt and grit and the 
loss of load-carrying bearing area in the bottom center 
plate would be very small. 

It has been noted in repairing cars that the vertical 


Railway Mechanical Engineer 
FEBRUARY, 1941 


outside edge of the present top center plate, where it rubs 
on the vertical inside edge of the bottom center plate, 
shows scars where it has been cut and scored when the 
two faces rub together as the truck turns in taking a 
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Bolster center plate with re-designed boss 


curve. The vertical flanges on the present bottom center 
plate act as a brake band on the edge of the top center 
plate; the larger the center plate, the greater the braking 
friction and the harder it is to swing the truck to follow 
the track curves. 

The increased train resistance on a curve is caused by 
flange friction and wheel slippage. This additional re- 
sistance must be offset by increased drawbar pull at the 
engine; the engine trying to pull each car directly and 
in a straight line while the wheel flanges try to hold the 
car on the rails and make it take the indirect and longer 
route. The point of contact between the car body which 
is being pulled, and the wheels which guide the car, is 
the center plates. Therefore, the friction between the 
vertical portions of the upper and lower center plates 
must be very great in the front end or in the middle of 
a long train of cars on a curve. It is difficult for the 
wheels on the front cars to line up the truck with the 
straight track after the curve is passed, as the pull of the 
cars following is holding the vertical edges of the center 


I 
2------ 


------165 


Nx 
352k- 

cine 
Changes in top center plate to accommodate re-designed bolster 


plates tight together on the inside of the curve. If the 
curve is on an ascending grade and the speed is slow, 
there will be no centrifugal force to throw the cars to the 
outside of the track and the flanges on the inside will 
take all the strain. 
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Two Woodworking 
Machine Guards 


Two different types of woodworking-machine guards 
which are not especially new but possess a number of 
important advantages over the saw and cutter guards 
generally used in railway-shop mill rooms are shown in 
two illustrations. 

The ripping cut-off saw guard shown in the first view 
is supplied by the Oliver Machine Company, St. Louis, 
Mo. It is applied to a saw table made locally. The saw 
is 22 in. in diameter, and is belt-driven from an electric 
motor of suitable size mounted in the base and operating 
on 440-volt, 25-cycle electric current. The saw is 
equipped with sight oil feed to the main bearings and a 
start-and-stop electric push button, located as shown in 
the upper part of the illustration. It is used primarily in 
sawing 6-in. by 8-in. cradle blocks. 

The perforated sheet-metal guard is supported by 
means of a pantagraph arrangement from an overhead 


Cradle-block shaper which mills to a 42-in. radius—lt also has an 
effective cutter guard 


pipe frame bolted to the machine, a long, light coil spring 
counterbalancing enough of the weight so that very little 
pressure on the end of a board or plank is required to 
raise the guard just enough to enable the lumber to be 
sawed to the required width. The particular advantage 
of this guard, aside from the important safety feature, is 
the fact that it can be used for cross cuts owing to the 
method of suspension employed. The table also is capable 
of being tilted, which adds to the flexibility of this type 
of machine. 

The cradle-block shaper, shown in the second illustra- 
tion, is driven by a 2-hp. electric motor, also operating 
on 440-volt, 25-cycle current. The cutter knives are 
ground so as to machine the proper radius on cradle 
blocks for 8,000 and 10,000-gal. tanks. The machine is 
belt driven and a cutter adjustable to give the desired 
depth of cut. The horizontally swinging cutter guard, 
shown at the right in the illustration, normally covers 
the knives and moves off them under spring tension as 
the wood passes through, then immediately returning to 
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Shop-made ripping cut-off saw equipped with an unusually effective 


saw guard 


the guard position. This method of milling cradle blocks 
quickly and accurately to the desired radius of about 42 
in. is much more satisfactory than attempting to cut them 
out with any hand tools. 


Air Brake 
Questions and Answers 
D-22-A Passenger Control Valve (Continued) 


642—Q.—W hat brake-cylinder pressure is obtained 
from an emergency brake application from 110 lb. brake- 
pipe pressure with the A-4-A relay valve? A.—Approx- 
imately 57 lb. 

643—Q.—What braking ratio will this brake-cylinder 
pressure develop? A.—With the brake rigging arranged 
for 250 per cent braking ratio, the maximum braking 
ratio developed by the A-4-A relay valve from an emer- 
gency brake application is the same (150 per cent) as 
that developed by the Type B relay valve, or the universal 
valve. 

644—Q.—For what reason is 150 per cent braking 
ratio used with the D-22-A control valve equipment? 
A.—In order to obtain harmonious brake operation when 
cars having control-valve brake equipment are associated 
with cars having the standard passenger-car equipment. 

645—Q.—What does a blow at the relay-valve exhaust 
port with the brake released indicate? A.—A leak past 
the application valve of the relay valve. 

646—Q.—What does a blow at the relay valve with 
the brake applied indicate? A.—A leak past the exhaust 
valve of the relay valve. 

647—Q.—How does leakage at the relay-valve ex- 
haust affect the brake cylinder pressure? A.—With the 
displacement reservoir and piping tight, brake cylinder 
pressure is automatically maintained against leakage by 
the operation of the relay valve self-lapping unit. 

648—Q.—Does variation in the brake-cylinder piston 
travel affect the amount of brake-cylinder pressure ob- 
tained from any given brake-pipe reduction? A.—As 
the volume of the displacement reservoir does not vary 
and the brake-cylinder pressure is determined by the 
pressure in the displacement reservoir, variation of the 
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brake-cylinder piston travel does not affect the brake- 
cylinder pressure development. 

649—Q.—What is indicated by leakage from the ex- 
haust ports of the D-22-A control valve in release posi- 
tion? A.—Leakage from the quick-service exhaust indi- 
cates leakage past the service graduating valve, service 
slide valve or service-portion cover gasket. Leakage 
from the displacement reservoir exhaust (pressure-re- 
taining valve), indicates leakage past the service slide 
valve, release slide valve or service-portion body gasket. 
Leakage from the emergency portion exhaust indicates 
leakage past the vent valve, emergency slide valve, emer- 
gency graduating valve or emergency-portion body 
gasket. 

650—Q.—What is indicated by leakage from the ex- 
haust ports of the D-22-A control valve in service lap 
position?  A.—Leakage from the quick-service exhaust 
indicates leakage past the service slide valve or service- 
portion cover gasket. Leakage from the displacement 
reservoir exhaust (pressure-retaining valve) indicates 


‚ leakage past the release slide valve, service-portion body 


gasket or supply-valve charging checks 74 and 87. 
Leakage from the emergency-portion exhaust indicates 
the same leakage as in release position. 

651—Q.—W hat is indicated by leakage from the ex- 
haust ports of the D-22-A control valve in emergency 
position? A.—Leakage from the quick-service exhaust 
indicates leakage past the service slide valve or service- 
portion cover gasket. Leakage from the displacement- 
reservoir exhaust (pressure retaining valve) indicates 
the same leakage as in the service lap position. Leakage 
from the emergency-portion exhaust indicates leakage 
past the emergency slide valve, emergency-valve seal or 
emergency-portion body gasket. 

652—Q.—What should be done if leakage is experi- 
enced with the control valve equipment? A.—If leakage 
is excessive or interferes with the normal operation of 
the equipment, proper report should be made which will 
insure correct repairs or replacement of defective portions 
with those known to be in good order. 

653—Q.—Does leakage at the exhaust ports of the 
control valve justify attempt to make repairs at the car 
to which the valve is attached. A.—The exact location 
of the leakage can only be determined by prescribed test 
on an approved test rack. In any event, to dismantle a 
valve on the car is not permissible because of possible 
damage due to dirt or improper handling of parts. 

654—Q.—When attaching an uncharged car having 
D-22-A control valve equipment to a train, how much 
time should be allowed for charging before a brake test 
is made? A.—Approximately 10 minutes. 

655—O.—After an emergency brake application, how 
much time should be allowed before attempt is made to 
release? A.—Approximately 20 seconds. 

656—O.—Why 15 it necessary to wait this time? 
A.— Because the vent valve on each control valve remains 
open approximately 20 seconds, making large direct 
openings from the brake pipe to the atmosphere, there- 
fore, the brake-pipe pressure can not be restored to re- 
lease the brakes in less than the time required for the 
vent valve to close. 


Photo by C. F. H. Allen 
D. L. & W. locomotive No. 1628 going up grade at Danville, N. Y. 
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Beginning with 
Cupola operations, the 
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The only available 
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Cupola operation. Я : 
which higher standards of 
uniformity and quality are 


being constantly achieved. 
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High Spots in 


Railway Affairs... 


Beating the Blitzkrieg 

Press advertisements and posters of the 
British railways tell something of the 
spirit in which the railways and the public 
are co-operating to meet the wartime emer- 
gencies. One advertisement, under the 
caption, "What Station Is This," includes 
the following statement. “Station names 
are now in small letters. If you can't see 
the name and can't hear the porter's voice, 
ask another traveler. It is dangerous to 
raise the blind and to make the train a 
target for bombers. If you know where 
you are by local signs and sounds, please 
tell others in your carriage. We will beat 
the blitzkrieg by helping one another." 


Traffic for The First Quarter 


According to estimates made by the thir- 
teen Shippers Advisory. Boards, freight car 
loadings in the first quarter of 1941 are ex- 
pected to exceed those for the same period 
last year by 9.5 per cent. As is to be 
expected, because of the war conditions 
abroad and our own national defense pro- 
gram, the heavy goods industries will make 
the largest contribution to this increased 
traffic. Those commodities which are ex- 
pected to show the greatest increases are 
iron and steel, 34.9 per cent; brick and 
clay products, 30 per cent; machinery and 
boilers, 27.9 per cent; gravel, sand and 
stone, 229 per cent; lumber and forest 
products, 19.8 per cent; ore and concen- 
trates, 16.4 per cent; chemicals and ex- 
plosives, 16.2 per cent; and automobiles, 
trucks and parts, 15.7 per cent. 


Competition for 
Passenger Traffic 


The great bulk of the inter-city passenger 
traffic by public and private carriers is 
handled on the highways, and largely by 
private automobiles. The Interstate Com- 
merce Commission, in its recent report, 
estimates that during the calendar year of 
1939 private automobiles accounted for 
85.44 per cent of the inter-city traffic on 
a passenger-mile basis. The railways han- 
dled only 8.62 per cent, buses 5.15 per cent, 
water carriers 0.54 per cent and the air 
carriers 0.25 per cent. The picture changes 
radically if private automobiles are ex- 
cluded and only commercial carriers are 
considered. On that basis the railroads in 
1939 handled 59.17 per cent of the com- 
mercial passenger-miles, the buses 35.42 
per cent, inland waterways 3.71 per cent 
and airways 1.70 per cent. The report 
also points out that "travel by air is com- 
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petitive with sleeping and parlor car serv- 
ice by rail and hence it is significant that 
the ratio of revenue passenger-miles by air 
to passenger-miles in sleeping and parlor 
cars was 6.5 per cent for 1938, 9.0 per cent 
for 1939, and 12.7 per cent for the first 
half of 1940." 


St. Lawrence Seaway 
Crops Up Again 


President Roosevelt, on the plea of na- 
tional defense, has again dragged out the 
St. Lawrence Seaway project. The fallacy 
of this argument was clearly exposed by 
Judge R. V. Fletcher, general counsel, As- 
sociation of American Railroads, at a meet- 
ing of the Atlantic States Shippers Ad- 
visory Board in New York, on January 9. 
He pointed out that since the navigation 
channel cannot be completed in less than 
eight years from the time the actual con- 
struction begins, it will be of no service 
in the present war emergency. He also 
said that the 27-ft. channel contemplated 
would bar from passage, when fully loaded, 
54 per cent of the world's vessels, repre- 
senting 70 per cent of its tonnage and in- 
cluding all war vessels of capital propor- 
tions. Moreover, the seaway cannot be 
used for more than seven months of the 
year because of ice, and 16 days would be 
required to make the round trip from 
Montreal, Que., to Duluth, Minn. With 
long range aerial fighters and bombers, a 
shipyard located at Cleveland would hard- 
ly be more immune from attack than one 
located at Chester, Pa. Speaking of sabo- 
tage he pointed out that one bomb from 
the air, or one charge of dynamite placed 
by a fifth columnist, might put the canal 
out of business indefinitely. Finally, he 
declared that “very competent authorities 
reach the conclusion that the total costs 
will reach the sum of $1,200,000,000, a 
huge sum of money subtracted from 
amounts which would otherwise be avail- 
able for national defense.” 


I.C.C. and National Defense 


In discussing transportation and national 
defense in its fifty-fourth annual report, 
the Interstate Commerce Commission says, 
“There has been considerable debate as to 
whether the railroads are taking adequate 
steps to expand their supply of cars and 
locomotives to meet the needs which may 
be expected." It points out that because 
of the sharp decline of traffic during the 
past decade, the number of freight cars 
retired by Class I railroads every year, 
from 1929 to 1939, exceeded the additions. 


(Turn to next left-hand page) 


This has caused concern in some quarters, 
but the Commission points out "that the 
railroads are now able, because of im- 
proved methods and conditions of opera- 
tion, to do materially more work per unit 
of equipment than was the case when they 
had a greater supply." It points out also 
that the capacity of other forms of trans- 
portation has greatly increased. While 
the Commission believes that the question 
is a serious one and of vital importance 
in the defense program, it realizes that 
Кә ph Budd, a member of the Advisory 
Ccmmission of the Council of National 
Deiense and president of the Chicago, Bur- 
lington & Quincy, and his consultants rec- 
ognize the imporance of the problem and 
"are considering it from every angle. They 
have the means," says the Commission re- 
port, "which are much better than any that 
we have at our command, of appraising 
the transportation needs which are likely 
to arise and also the facilities which are 
available or should be available to meet 
those needs." 


Railroad's Share 
Of Freight Traffic 


In its recent annual report the Interstate 
Commerce Commission attempted to com- 
pare the relative importance of different 
types of carriers. It admits that this com- 
parison involved "broad estimates which 
may be subject to a considerable margin 
of error." It was impractical to attempt 
to make estimates for 1940, and so the 
figures show a comparison between the 
years 1938 and 1939. On the basis of 
estimated ton-miles, all of the types of 
transportation showed a considerable in- 
crease. Total ton-mileage in 1939 was 
estimated as 543,375 millions, as compared 
to 460,689 millions in 1938, or roughly, 
an increase of about 18 per cent. In the 
distribution of the increased traffic, how- 
ever, the highway carriers and the inland 
waterways made a somewhat better show- 
ing on a percentage basis than did the 
railways and the pipe lines. On a ton- 
mileage basis the railroads had 61.85 per 
cent of the total traffic in 1939, as com- 
pared to 63.49 per cent in 1938. The in- 
land waterways, including the Great Lakes, 
had 17.71 per cent in 1939, compared to 
14.49 per cent in 1938. The pipe lines’ 
percentage of the total decreased from 
13.99 in 1938 to 11.97 in 1939. On the 
other hand, the highway traffic increased 
from 8.03 in 1938 to 847 in 1939. The 
ton-miles of air mail and express was 
less than .01 per cent of the total. The 
improved position of the inland waterways 
was due largely to the iron ore traffic 
on the Great Lakes. 
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Photo Courtesy Southern Pacific Company 
*"They!ll still be using steam locomotives when you 


grow up, Sonny. This big one behind us is one of 

the four daily Southern Pacific ‘Daylights’ that are LIMA 
averaging 1508 passengers a day. Maybe, when you LOCOMOTIVE WORKS 
grow up, you'll be at the throttle of a faster and dece cil 


more powerful Lima-built ‘Daylight’ than this one.” 
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—— NEWS — 


Mile-A-Minute Runs—63,447 
Miles of Them 


SEPARATE passenger runs in the United 
States and Canada operating daily at an 
average speed of a mile-a-minute or more 
grew during 1940 from 997 to 1,226—a 
jump of 23 per cent—according to an an- 
nual train schedule survey recently com- 
pleted and made public by "Railroad Mag- 
azine.” The total mileage covered by these 
fast trains also increased from 54,956 to 
63,447, or 1514 per cent. By including 
the records of trans-continental stream- 
liners that operate only on certain days, 
the current figures total 1,294 runs and 
73,165 miles as compared with 1,070 runs 
and 65,034 miles at the end of 1939. 

The extension of mile-a-minute railroad- 
ing, it is pointed out, is primarily due to 
the general improvement of inter-city serv- 
ices rather than to a spectacular speed-up 
on any one system. Since the first of 1940, 
the tabulation discloses, 11 runs were 
added to those listed at speeds of 70 
m. p. h. and more, bringing the total num- 
ber to 96. These fast trains cover an 
aggregate distance of 7,387 miles, all but 
2,156 of which are booked daily. 

Railroad Magazine's first survey of 
North American passenger train schedules 
was conducted in 1936, when there were 
579 separate daily runs at an average speed 
of 60 m. p. h. and better, with a combined 
mileage of 29,301. This indicates that the 
mile-a-minute performances of American 
and Canadian passenger trains have more 
than doubled in four years. 


Locomotive and Car Supply 
Adequate Pelley Believes 


"RaiLROADS of the United States enter 
1941 with a plant that is geared to meet 
any transportation demand that may be 
made of them," said J. J. Pelley, presi- 
dent of the Association of American Rail- 
roads in a year-end statement summariz- 
ing the performance of the railroads in 
1940. He added that "not only is car and 
motive power supply adequate on the basis 
of traffic now anticipated, but the rail- 
roads are being operated at new high 
efficiency levels"; and “at the same time 
new equipment is being added as traffic 
demands or replacements of obsolete equip- 
ment may require." 

Mr. Pelley's statement continued as fol- 
lows: 

"In the current year the railroads in- 
stalled in service 65,000 new freight cars 
and 400 locomotives and'have 30,000 freight 
cars and 180 locomotives under construc- 
tion. Since June 1, 1939, the number of 
freight cars in need of repairs has been 
cut in half. As a result, the number of 
freight cars in need of repair. is now less 
than it has been at any time “Back to 1920. 

"Based on conservative éstimates, which 
take into consideration ^new. freight cars 
actually put in service or under construc- 
tion as well as those undergoing heavy 
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repairs, the railroads will have at least 
160,000 more íreight cars available this 
coming fall than they had two years ago. 
Car-buying, however, is a continuing pro- 
gram and unquestionably there will be a 
still further increase in such cars by next 
October. On the basis of utilization ob- 
tained from freight equipment in the past, 
those 160,000 cars will handle 100,000 car- 
loads per week, or 5,200,000 carloads per 
year, which is equivalent to one-séventh 
of the total number of carloadings handled 
in 1940. 

“From the standpoint of operating effi- 
ciency, railroad performance was never 
better than in 1940. 

“Railroads in 1940 hauled an average of 
850 tons of freight per train, the highest 
on record and an increase of approximately 
30 per cent compared with 1921. The av- 
erage number of freight cars per train has 
increased from 37.4 cars in 1921 to 49.7 
cars in 1940, or 33 per cent. Perform- 
ance per train has doubled within that 
period. That is, the gross ton-miles per 
train hour increased from 16,555 in 1921, 
to 33,856 in 1940 while the net ton-miles 
per freight train hour increased from 7,506 
in 1921 to 14,060 in 1940. In both in- 
stances, these are new high records. For 
each pound of fuel used in freight service 
in 1940 the railroads hauled nine tons of 
freight and equipment one mile compared 
with 6% tons in 1921. 

"Railroads enter 1941 with a level in 
freight traffic approximately seven per 
cent above one year ago. While it is 
still too early to forecast very definitely 
the trend of traffic in the coming year, the 
present expectation is that it will run 
from seven to ten per cent above 1940. 
Loading of revenue freight in 1940 totaled 
36,350,000 carloads, an increase of 2,500,- 
000 or 7.2 per cent above 1939 and nearly 
6,000,000 or 19.3 per cent above 1938, but 
a decrease of 9,500,000 or 20.8 per cent 
below 1930. On the basis of revenue ton- 
miles (the number of tons of revenue 
freight multiplied by the distance carried) 
freight traffic in 1940 amounted to 370 bil- 


lion, an increase of 11 per cent above 1939. 
"Passenger travel in the past 12 months 
amounted to 23,700,000,000 passenger miles 
(the number of passengers multiplied by 
the distance traveled), an increase of 46 
per cent compared with 1939 and an in- 
crease of 9.6 per cent compared with 1938. 
Passenger rates were lower in 1940 than 
in any preceding year, the average revenue 
per passenger mile having been 1.75 cents 
compared with 1.84 cents in 1939. 

"While complete reports are not avail- 
able, the Class I railroads in 1940 are ex- 
pected to have a net railway operating in- 
come before fixed charges of $650,000,000, 
or a return of 2.49 per cent on their prop- 
erty investment. . . . After fixed charges 
the Class I railroads, according to esti- 
mates, will have a net income in 1940 of 
$155,000,000 compared with $93,000,000 in 
1939. 

“Maintenance expenditures of Class I 
railroads in 1940 totaled $1,317,000,000 
compared with $1,233,000,000 in 1939. Of 
the total of 1940, expenditures for main- 
tenance of equipment amounted to $817,- 
000,000 and for maintenance of way and 
structures, the amount was $500,000,000. 

"Expenditures for fuel, supplies and ma- 
terials used in current operation by the 
Class I railroads amounted to approxi- 
mately $850,000,000 in 1940 compared with 
$769,000,000 in 1939, and $583,000,000 in 
1938. 

“Capital expenditures in 1940 for equip- 
ment, roadway and structures and other 
improvements to property are estimated at 
$400,000,000, compared with $262,000,000 
in the preceding year. This can be con- 
trasted with $794,000,000, the average an- 
nual capital expenditure from 1927 to 1930. 

“The increase in traffic as well as large 
expenditures for maintenance work re- 
sulted in a further increase in employ- 
ment on the railroads in the past year, the 
average number of employees having been 
1,026,000, or an increase of 3.9 per cent 
compared with the preceding year. Aver- 
age annual earnings per employee in 1940 
was $1,900 compared with $1,886 in 1939. 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the January Issue 


LOCOMOTIVE ORDERS 


No. of 
Road Locos. Type of Locos. Builder 

American Steel & Wire Co. ....... 1 660-hp. Diesel-elec. American Loco. Co. 

1 660-hp. . Diesel-elec. Baldwin Loco. Wks. 
Atchison, Topeka & Santa Fe ....... 1 360-hp. Diesel-elec. Davenport Besler, С pré 

1 360-hp. Diesel-elec. Whitcomb Loco. 
Birmingham Southern ............. 1 1,000-hp. Diesel.elec. American i 
Canadian Car & Munitions, Ltd.. 2 300-hp. Diesel-elec. General Electric ©. 
Central of Georgia ................ 2 600-hp. Diesel-elec. 

1 1,000-hp. Diesel-elec. Electro-Motive Corp. 

1,000-hp. Diesel-elec. à 

1 660-hp. Diesel-elec. } American Loco. Co. 

1 150-hp. Diesel-elec. General Elec. Co. 

1 600-hp. Diesel-elec. Electro-Motive Corp. 

1 660-hp. Diesel-elec. American Loco. Co. 
Lone Star Cement Corp. ........... 1 175-hp. Diesel-elec. Vulcan Iron Works 
Messena Terminal ................. 1 660-hp. Diesel-elec. American Loco. Co. 
Newburgh & South Shore .......... 2 660-hp. Diesel-elec. American Loco. Co. 
New York Central ................ 1 600-hp. Diesel-elec. Baldwin Loco. Wks. 

26 600-hp. Diesel-elec. Electro-Motive Corp. 

9 660-hp. Diesel-elec. American Loco. Co. 


(Continued on next left-hand page) 
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ESSENTIAL TO 


HIGH SPEED 


OPERATION 


OF MODERN 


LOCOMOTIVES 


& 


Modern power, with long overhang over the trailing truck, 


must have freedom of buffer movement in every direction, 


and full faced contact of the buffer surfaces at all times. 


It is absolutely necessary on curved track, and safer at high 
speeds. 

Franklin E-2 Radial Buffer provides this universal move- 
ment and full contact of the buffer surfaces. It also provides 
high frictional resistance to compression that effectively 
dampens oscillation between engine and tender and elimi- 
nates lost motion and subsequent destructive shocks to draw- 
bars and pins. 

Franklin E-2 Radial Buffer effectively reduces locomotive 
maintenance costs and adds immeasurably to the safety of 
high speed operation of modern locomotives. 

Franklin Compensator and Snubber, twin of the Radial 
Buffer, is equally essential for that other important job of 


protecting the foundation of the locomotive. 


No locomotive device is better than the replacement part used for maintenance. 
Genvine Franklin repair parts assure accuracy of fit and reliability of performance. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
NEW YORK CHICAGO MONTREAL 
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Patapsco & Black Rivers ........... 


2 
Pennsylvania ....... чел МШЕ ME 20! 
Philadelphia, Bethlehem & New Eng- 2 

and ....... sisse dee dS Ps Le s 
River Terminal ..... "—— 1 
Sanderson & Porter Co. ........... 2 
Paulo-Parana R. R. of Brazil.. 1 

Seaboard Air Line ................ | 
South Buffalo ........ "c 3 
Texas Pacific-Missouri Pacific Ter- 1 

15 

10 
United Fruit Co. ................. 42 
Youngstown & Northern ........... 1 


Diesel-elec. 
. loco. tenders 


. Diesel-elec. 
p. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel.elec. 
. Diesel.elec. 


. Diesel-elec. 


Locomotive INQUIRIES 


Denver & Rio Grande Western 
Missouri Pacific .................. 


5% 
113 
New York, New Haven & Hartford.. 10 


5-10 
29 


4-6-6-4 ; 

1,000-hp. Diesel-elec. 
600-hp. Diesel-elec. 
44-ton Diesel-elec. 
600-hp. Diesel-elec. 


Faricu T-CAR. ORDERS 


No. of 
Road Cars 


Western Rwy. of Alabama .... 


Chicago, Burlington & Quincy . 250 
Carnegie-Illinois Steel reste P : 
Duluth, Missabe & Iron Range .... 100 
Elgin, Joliet & Eastern ............ 250 
350 

150 

200 

m 300 
Illinois Central .................. e WS 
Litchfield & Madison .............. 20 
New York Central ............... . 1,000* 
N rn Pacific ........ diate rs EF 1,000 
300 

200 

900 

100 

Pennsylvania ..................... 2,000! 
2,500! 

600! 

200 

Pennsylvania Salt Mfg. Co. ........ $ 
Russian Government .............. 100 
Union Pacific ..................... 250 
2,000 

Utah Copper Co. .................. 100 
Wabash ....... ЖА ANE ra e e aft o ala hn 5 
Warren Petroleum Co. ............. ^ 


Type of Cars 


70-ton ballast 
100Чоп flat 


at 

50-ton gondola 
Hopper 
Gondola 
Gondola 
Box 
Box 

Zoton ondola 
* 50-0п hopper 
50-ton hopper 
55-ton box 


70-ton gondola 
Bulk container 


. Air-dump 
50-ton auto-box 
50-ton box 


FREIGHT-CAR INQUIRIES 


Gondolas 
Ore 

Box 

50-ton ore 

55-ton hopper 
50-ton auto box 
Well-type 

70-ton cement 
Depressed center flat 
Gondola 

70-ton ore 

70-ton flat | 
70-ton slab side hot hole 


at 
Mill-type gondola 
50-ton hopper 


PassgNGER-CAR ORDERS 


а Type of Cars 
Baggage-express 
Coaches 

Coaches 

Coaches 


PasseNGER-CAR INQUIRIES 


Chicago & North Western .......... 1000 

Lake S ior & Ishpemi 100 
e Superior shpeming ........ 

Missouri! Pacific v ps cada Geta des 1,200 

100 

2 

E 

South African Rwys. & Harbors.... 1,000 

Tennessee Coal, Iron & R. R. Co.... 20 

6 

Union Pacific ..................... M 

Virginian .............. СИА 100 

No. of 

Road Cars 

Atlanta & West Point ............. 21 

New York Central ................ 455 

258 

25% 

Missouri Pacific .................. 13 


Rail-motor 
Trains 


Baldwin Loco. Wks. 
Company shops 


Electro-Motive Corp. 
American Loco. Co. 
General Electric Co. 
Baldwin Loco. Wks. 
American Loco. Co. 
Baldwin Loco. Wks. 
American Loco. Co. 


American Loco. Co. 
American Loco. Co. 
Electro-Motive Corp. 
Baldwin Loco. Wks. 
American Loco. Co. 


Builder 


American Car & Fdry. Co. 
Pressed Steel о. 
Greenville Steel Саг Со. 
American Car & Fdry. Co. 
Ralston Steel Car Co. 

Gen. Amer. Transp. Corp. 

] Mt. Vernon Car Mfg. Co. 


American Car & Fdry- Co. 
Gen. Amer. Transp: огр. 
American Саг & Багу. Со. 
Gen. Amer. Transp. Corp. 
Pressed Steel Car Co. 


American Car & Fdry. Co. 
Pull.-Std. Car Mfg. Co. 
Company shops 

Company shops 


} American Car & Fdry. Co. 
Pressed Steel Car Co. 


Company shops 
| Pressed Steel Car Co. 
American Car & Fdry. Co. 
American Car & Fdry. Co. 


Builder 


American Car & Fdry. Co. 
Pull.-Std. Car Mfg. Co. 


American Car & Fdry. Co. 
Pressed Steel Car Co. 


1 Orders let to the shops of the Pennsylvania for the locomotive tenders and freight cars reported 


here, for the г 


electric passenger locomotives, total $17,500,000. 


3 Delivery received. 


з Permission received from the district court to secure competitive bids for this equipment. 
motor car will be for use on the 


locomotives, freight cars, and rail 


ing and air conditioning of 80 passenger coaches, and for the purchase of five 


The 


Missouri Pacific and its subsidiaries. 


Each of the two streamline trains will consist of a 4,000-hp. Diesel-electric locomotive, a combination 


mail and 
a mail storage car. 


* For service on the Pittsburgh & Lake Erie. 


в 
80 ft. 6 in. in length, and will seat 56 
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passengers. 


(Turn to 


baggage car, two coaches, a combination diner and lounge car, a baggage-express car, and 


The 95 coaches, to cost approximately $5,000,000, will be air conditioned, of all-steel construction, 
They will have adjustab! 
liant lighting and unusually large washrooms. Deliveries are expected to begin about 


le reclining chairs, bril- 
une. 


next left-hand page) 


I. C. Rail Cars—A Correction 


THE buffet equipment on the new Ill- 
inois Central rail motor cars operating 
between Chicago and Champaign, Ill., and 
between Jackson, Miss., and New Orleans, 
La., respectively, was furnished by The 
Stearnes Co., Chicago, and not by Angelo 
Colonna as stated on page 12 of the Jan- 
uary Railway Mechanical Engineer. 


Equipment Purchasing and 
Modernization Programs 


The Baltimore & Ohio has awarded a 
contract to the George F. Hazlewood 
Company, Cumberland, Md., for the con- 
struction of an extension to the company’s 
enginehouse at Cumberland, Md., at an es- 
timated cost of $50,000. 

The Chicago & North Western is con- 
sidering the purchase of a Diesel-electric, 
lightweight streamlined train for operation 
between Chicago and Green Bay, Wis., a 
distance of 199.7 miles. 

The Norfolk Southern has asked the 
Interstate Commerce Commission to ap- 
prove a plan whereby it would issue and 
sell to the Reconstruction Finance Cor- 
poration $938,000 of its three per cent serial 
equipment trust certificates maturing in 30 
semiannual installments beginning August 
l, 1941, and maturing in the amount of 
$32,000 on that date, and $32,000 on each 
February 1 and August 1, thereafter to and 
including February 1, 1945, and $31,000 on 
August 1, 1945, and $31,000 on each Feb- 
ruary 1 and August 1 thereafter to and 
including February 1, 1956. The proceeds 
will be used as part payment for new 
equipment costing $946,000 and consisting 
of 250 40-ton A. A. R. 4-C-40, steel- 
sheathed, wood-lined box cars; 50 50-ton 
all-steel gondola cars, and 50 50-ton hop- 
per coal cars. Orders for this equipment 
were announced in the January issue. 

The Seaboard Air Line has asked the 
Interstate Commerce Commission to ap- 
prove a plan whereby it would issue and 
sell to the Reconstruction Finance Cor- 
poration $1,905,000 of three per cent serial 
equipment trust certificates, maturing in 15 
equal annual installments beginning Jan- 
uary 1, 1942. The proceeds will be used as 
part payment for new equipment costing a 
total of $2,159,700 and consisting of two 
660-h.p. Diesel-electric switching locomo- 
tives, 500 new 50-ton, all-steel, double 
sheathed box cars, with wood lining, and 
200 new 70-ton all-steel hopper cars. 

The Union Pacific has asked the Inter- 
state Commerce Commission for authority 
to assume liability for $12,570,000 of 1% 
per cent equipment trust certificates, ma- 
turing in equal annual installments of 
$838,000 on January 1 in each of the years 
from 1942 to 1956, inclusive. The proceeds 
will be used as part payment for new 
equipment costing a total of $15,712,500 
and consisting of 2,000 lightweight steel 
box cars with wood lining, 250 50-ft. auto- 
mobile cars, 1,000 steel ballast cars, 15 
4-8-8-4 type locomotives with tenders, 
300 52-ft. 814-in. flat cars, and 50 65-ft. 
low-side, mill type gondola cars. The com- 
pany’s petition states that the 2,000 box 
cars and the 250 automobile cars will be 
constructed in its own shops. Orders for 
the 15 locomotives and some of the freight 
equipment are announced in this issue. 
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IN COAI 


COAL SAVING 
DOLLARS 


THE EFFECT OF ABBREVIATED ARCHES ON FUEL SAVING 


LET THE ARCH HELP YOU SAVE 


With the emphasis being placed on saving every railroad 
dollar, the locomotive Arch becomes increasingly important. 


Regardless of the amount of traffic handled, the locomotive 


Arch saves enough fuel to pay for itself ten times over. 


Be sure that every locomotive leaving the roundhouse has its 
Arch complete with not a single brick nor a single course 


missing. 


In this way, you will get more work for each dollar of fuel 
expense. Skimping on Arch Brick results in a net loss to the 


railroad. 


THERE'S MORE TO SECURITY ARCHES THAN JUST BRICK 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORE, N. Y. 
Locomotive Combustion 


Refractory Specialists Specialists 
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Bruce M. Jones has been appointed sales 
engineer of the Buffalo Brake Beam Com- 
pany with headquarters in New York. 

* 


Avex S. ANDERSON has been appointed 
district manager for the midwestern ter- 
ritory of the Duff-Norton Manufacturing 
Company, with headquarters at Chicago. 

* 

(СЕОВСЕ L. Correr has been appointed 
commercial engineer of the Westinghouse 
Air Brake Company, with headquarters at 
the general office in Wilmerding, Pa. 

* 


Ernest A. FLINN has been appointed 
sales representative of the Gustin-Bacon 
Manufacturing Company, Kansas City, 
Mo., with headquarters at New York. 

* 


CooPER-BEssEMER Conr.—C. B. Jahnke, 
formerly vice-president and general man- 
ager of the Cooper-Bessemer Corporation 
has been elected president to succeed B. B. 
Williams, who has become chairman of 
the board. Е. J. Fithian, former chairman, 
has resigned but will continue as a director. 


* 


Joun L. HorrMan has been appointed 
sales representative for The Oxweld Rail- 
road Service Company in Southeastern ter- 
ritory, succeeding W. M. Leighton, retired. 
Mr. Hoffman has been actively engaged in 
the promotion of oxy-acetylene welding and 
cutting for twenty-two years. He started 
in business with Taylor-Wharton Iron & 


John L. Hoffman 


Steel Co., later joining the Central of New 
Jersey at its Elizabethport (N. J.) shops, 
working on welding projects in connection 
with locomotives. In 1922 he took a posi- 
tion as welding instructor with The Ox- 
weld Railroad Service Company, Mechan- 
ical department, and worked for this com- 
pany on a number of railroads in New 
England. Mr. Hoffman was made district 
superintendent for the New England terri- 
tory in 1926 and had under his charge the 
mechanical and  maintenance-of-way de- 
partment's welding activities and instruc- 
tors. Since 1936 he has been assistant gen- 
eral superintendent, with headquarters in 
Chicago. 
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Supply Trade Notes 


M. C. BELLAMY, sales engineer for the 
Timken Roller Bearing Company at Seat- 
tle, Wash., has been promoted to district 
manager of industrial bearing and steel 
sales for the Seattle territory. Mr. Bellamy 
graduated from Purdue University and 
spent several years in other industrial work 
before joining The Timken Roller Bearing 
Company in 1928. After working in the 
plant and engineering department for two 
years, he was appointed sales engineer in 
1930. 

* 

Ковевт E. FRAME, sales manager of the 
Standard Car Truck Company, Chicago, 
has been elected vice-president. Mr. Frame 
was born in Chicago on August 28, 1877, 
and received his education in the public 
schools of Chicago. He enlisted in the 
United States Army during the Spanish 
War and in 1900 entered the employ of 


Robert E. Frame 


the Pullman Company. Не resigned as 
freight-car estimator in September, 1904, 
to accept a similar position with the Amer- 
ican Car and Foundry Company at St. 
Louis, Mo. By 1909 he had progressed to 
the position of mechanical superintendent, 
with supervision over the drafting and 
estimating departments. He was then pro- 
moted to sales engineer at Chicago. In 
1912 he resigned to become assistant to the 
president of the Haskell & Barker Car 
Company, Michigan City, Ind. Mr. Frame 
resigned from the Pullman Car and Manu- 
facturing Company (successors to Haskell 
& Barker Car Company), in September, 
1923, to enter the brake-shoe business as 
one of the founders of the Central Brake 
Shoe & Foundry Company. Six years 
later this company was absorbed by the 
American Brake Shoe & Foundry Com- 
pany and Mr. Frame became associated 
with the Standard Car Truck Company. 
In 1934 he was appointed sales manager. 
Ф 


Grip Nut Company.—The sales and 
general offices of the Grip Nut Company 
have been moved from South Whitley, 
Ind., to 310 S. Michigan avenue, Chicago, 
at which address the company has main- 
tained an executive office for a number of 
years. 


(Turn to next left-hand page) 


C. N. THutin, vice-president of the 
Duff-Norton ` Manufacturing Company, 
with headquarters at Chicago, has resigned 
to become manager of railway sales of the 
Joyce-Cridland Company, Dayton, Ohio. 

Mr. Thulin entered railway service with 
the Northern Pacific in 1886 and resigned 
in 1902 to enter the supply business in St. 
Paul, Minn. He was employed by the Chi- 
cago Pneumatic Tool Company for a num- 
ber of years and in 1910 became west- 
ern sales manager of the Duff Manuíac- 
turing Company. Later he was elected 
vice-president of the successor company, 
the Duff-Norton Manufacturing Company. 

* 


Grip Nut Company.—Chester D. Tripp 
has been elected president of the Grip Nut 
Company, Chicago, to succeed John H. 
Sharp, resigned. Ernest H. Weigman, oí 
the sales department, has been appointed 
sales manager. Mr. Tripp has been a 
member of the board of directors for 
twenty years. He is an industrial engi- 
neer and is associated with a number of 
other companies either as a director or 
officer. He has been active in the last 
two decades in the iron and steel industry. 
in mining and metallurgy, and in general 
industrial enterprises. 

Ernest H. Weigman, who has been ap- 
pointed sales manager, was born in De 
Soto, Mo, on July 29, 1892, and entered 


Ernest H. Weigman 


railway service in 1909 as a car repairer 
and inspector on the Louisville & Nash- 
ville. From 1910 to 1917 he served as à 
piecework checker of the Missouri Pacific 
at St. Louis, Mo., a traveling car inspector 
of the Great Northern and the Northern 
Pacific at St. Paul, a traveling instructor 
for the Atlantic Coast Line, and assistant 
secretary of the American Railway Mas- 
ter Mechanics’ Association and of the Mas- 
ter Car Builders’ Association. In August 
1917, he became supervisor of car repairs 
for the Louisville & Nashville, at Louis- 
ville, Ky., and in October, 1925, was ap- 
pointed master car builder of the Kansas 
City Southern at Pittsburg, Kan. He re 
signed from that position on September 1. 
1930, to enter the sales department of the 
Grip Nut Company. 
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1. POSITIVE FULL CONTACTOR CONTROL on hoisting, topping and 
slewing motions, for greater safety and less maintenance. 


2. SCIENTIFIC WEIGHT DISTRIBUTION, giving greater ratio of lifting 
capacity to dead truck weight. 


3. DUPLEX COMPENSATING SUSPENSION OF POWER AXLE (patented) 
increasing flexibility, and eliminating uneven floor strains 
and road shocks. 


4. NOPLUG TRAVEL CONTROLLER (patented) providing complete 
one-handle control, reducing maintenance, and making 
correct, careful operation compulsory at all times. 


5. BOX-FRAME CONSTRUCTION giving greater strength and absolute 
rigidity with less dead weight. 


6. WIDELY SEPARATED 2-POINT SUSPENSION of slewing super-structure 
providing stronger design, with less twisting strain on frame. 


7. COMPLETE ACCESSIBILITY OF ALL UNITS resulting in lowered 
maintenance expense. 


8. EACH MOTOR used on Baker Trucks is Baker-made for its 
specific function. 


For complete detailed information on Baker Crane Trucks or any of 
the many other models that can be applied to railway handling prob- 
lems, get in touch with your nearest Baker Representative, or write to 


BAKER INDUSTRIAL TRUCK DIVISION 
2172 WEST 25th STREET ею CLEVELAND, OHIO 


BAKER INDUSTRIAL TRUCKS 
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Baker Crane Trucks are available 
in 3 or 4 motor types, and capaci- 
ties from 3,000 to 10,000 Ibs., or 
may be built to meet special re- 
quirements. Model illustrated above 
shows new streamlined design. 


Vapor Can HEaTING CoMPANY.—James 
T. Clark, who has been in charge of sales 
in the northern territory of the Vapor 
Car Heating Company, Inc. Chicago, with 
headquarters at St. Paul, Minn., has been 
promoted to assistant sales manager, with 
headquarters at Chicago, and has been suc- 
ceeded by Franklin E. Hess, sales engi- 
neer at Chicago. Mr. Clark was born in 
Dubuque, Iowa, in 1896. In 1912 he en- 
tered the employ of the Chicago, Milwau- 
kee, St. Paul & Pacific, and was success- 
ively clerk in the car department, car fore- 
man and general car foreman at various 
points on the road. In 1925, he entered 
the sales department of the Vapor Com- 
pany at St. Paul, where he has been in 
charge of sales in the northwest territory. 


AMERICAN Locomotive COMPANY. — 
Joseph. B. Ennis has been appointed senior 
vice-president of the American Locomotive 
Company, and James E. Davenport has 
been appointed vice-president of engineer- 
ing, development and research. William 
A. Callison, assistant district sales man- 
ager at Chicago, has been appointed dis- 
trict sales manager to succeed William S. 
Morris, who was elected vice-president of 
the Montreal Locomotive Works, Mon- 
treal, Que., last June. Paul D. Curtis suc- 
ceeds Mr. Callison as assistant district 
manager of the American Locomotive 
Company at Chicago and continues also as 
president of the Marquette Railway Sup- 
ply Company, Chicago. 

Joseph B. Ennis began his business ca- 
reer in 1895 as a tracer in the drafting 
room of the Rogers Locomotive Works. 
From 1899 to 1902 he held the position 
of elevation draftsman respectively with 


Joseph B. Ennis 


the Schenectady Locomotive Works, the 
Rogers Locomotive Works, and the Cooke 
Works, American Locomotive Company. In 
1902 he was transferred to New York and 
placed in charge of designs and calculation- 
specifications for locomotives. In 1906 he 
was appointed assistant to the mechanical 
engineer and became successively designing 
engineer, chief mechanical engineer and, in 
1917, vice-president in charge of engineer- 
ing, which position he held until his present 
appointment. 

James E. Davenport entered railway 
service in 1909 as a special apprentice at 
the West Albany shops of the New York 
Central and remained with that road until 
1940. During that time he successively 
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held positions as enginehouse foreman, dy- 
namometer car engineer, train master, di- 
vision superintendent, assistant to the as- 
sistant general manager, assistant to the 
executive vice-president and assistant chief 
engineer of motive power and rolling stock. 
In 1940 he left the New York Central to 
become assistant vice-president of engi- 
neering with the American Locomotive 
Company, which position he was holding 


James E. Davenport 


at the time of his recent appointment. 
During 1927-28 Mr. Davenport was presi- 
dent of the International Railway Fuel 
Association. 

William A. Callison was born on June 
17, 1905, at Hinton, W. Va., and was edu- 
cated at St. John's Military Academy and 
Purdue University. He was employed in 
various departments of the Chicago, In- 
dianapolis & Louisville for two years, and 
later worked in the research department 
of the International Nickel Company at 
Huntington, W. Va. In January, 1929, 
he entered the employ of the American 
Locomotive Company as a special appren- 
tice and in March, 1931, was transferred 


William A. Callison 


to the sales department at Chicago. In 
March, 1940, Mr. Callison became assist- 
ant district sales manager. 

* 

FITZWILLIAM SARGENT has been ap- 
pointed representative of the railroad divi- 
sion of the Edward G. Budd Manufactur- 
ing Company, with headquarters at the 
Philadelphia, Pa., plant. Mr. Sargent, who 


(Turn to third right-hand page) 


will be associated with S. M. Felton, east- 
ern sales manager, was with the Standard 
Supply & Equipment Co. from 1915 to 
1930, and was president oí that company 
for three years. 


Union Аѕвеѕтоѕ & Russer Co.—P. S. 
Nash, assistant vice-president of the Union 
Asbestos & Rubber Company, Chicago, has 
been placed also in charge of western 
railroad sales, with headquarters at Chi- 
cago. George L. Green, eastern sales rep- 
resentative, has been appointed assistant 
vice-president in charge of eastern railroad 
sales, with headquarters at Chicago. J. В. 
Crawford, office manager. at Chicago, has 
been appointed service engineer, with head- 
quarters at San Francisco, Calif. 

P. S. Nash was formerly in the mechan- 
ical department of the Oregon Short Line 
at Pocatello, Idaho. He joined the Union 
Asbestos & Rubber Company in 1926, and 
later was located in Salt Lake City, Utah, 
and then in San Francisco as sales repre- 
sentative. In August, 1939, he was ap- 
pointed assistant vice-president at Chicago. 

G. L. Green, after his graduation from 
Yale-Sheffield Scientific School in 1931, 
was with the Continental-Illinois National 
Bank & Trust Company. In 1934, he en- 
tered the employ of the Union Asbestos 
& Rubber Company as sales engineer, cov- 
ering certain portions of the southwestern 
and also the northwestern territories. In 
1939 he was promoted to eastern sales rep- 
resentative. 

* 

Јонх B. WmIGHT, assistant vice-presi- 
dent and district manager of the Westing- 
house Air Brake Company, has been ap- 


John B. Wright 


pointed assistant to the president with 
headquarters at the general office in Wil- 
merding, Pa. Mr. Wright entered the 
service of the company in 1899 as a clerk 
in the engineering department. Later he 
became chief clerk of that department, and 
in 1906 took charge of engineering corre- 
spondence at the general office. He be- 
came assistant manager oí the Pittsburgh 
district in 1920, and three years later 
was appointed also assistant to the vice- 
president, in charge of the commercial en- 
gineering division. In 1932 he became as- 
sistant vice-president. Mr. Wright now 
relinquishes this title, but will continue as 
manager of the Pittsburgh district in addi- 
tion to his new duties as assistant to the 
president. 
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Obituary 


J. H. BENDIXEN, chairman of the board 
oi directors of the Bettendorf Company, 
died December 3. Mr. Bendixen joined 
the Bettendorf organization in 1894 as 
foreman of the machine shops and subse- 
quently held the positions of assistant 


General 


Epwarp Сакс Bowiek, assistant super- 
intendent of the Western Lines of the 
Canadian Pacific has been appointed super- 
intendent of the motive power and car 
departments of the Western lines, with 
headquarters at Winnipeg, Man. 

C M. WiLBURN has been appointed 
motive-power inspector of the Huntington 
division of the Chesapeake & Ohio, with 
headquarters at Huntington, W. Va. 

Rosert А. Pyne, superintendent of mo- 
tive power and car department of the 
Western lines of the Canadian Pacific at 


Winnipeg, Man., retired January 1. Mr. 
Pyne was born at Toronto, Ont, оп 
April 10, 1874, and entered railway 


service as a machinist apprentice on the 


Robert A. Pyne 


Canadian Pacific at Winnipeg in July, 1887, 
later being promoted successively at that 
point to machinist, main shop gang fore- 
man, enginehouse shop foreman and assist- 
ant general foreman. In July, 1902, he was 
advanced to general foreman at Calgary, 
Alta, and in September, 1903, to acting 
master mechanic. In January, 1904, Mr. 
Pyne was appointed locomotive foreman at 
Brandon, Man., and in October, 1906, was 
promoted to division master mechanic at 
Moose Jaw, Sask., later being transferred 
successively to Nelson, B. C., and Calgary, 
Alta. In January, 1912, he became super- 
intendent of shops at Winnipeg, and in 
August, 1916, was promoted to superintend- 
ent of the motive power and car depart- 
ments, Fastern lines, with headquarters at 
Montreal, Que. Mr. Pyne was transferred 
to the Western lines, with headquarters at 
Winnipeg, in January, 1921, where he was 
located until his retirement on January 1. 
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superintendent, superintendent and general 
manager. In 1909 he was appointed vice- 
president of the company, which position 
he held until his retirement on September 


1, 1938. 
+ 


Harry T. Си.вект, who retired as Chi- 


Personal Mention 


Master Mechanics 
Road Foreman 


Frank C. WarRous has been appointed 
trainmaster and road foreman of engines 
of the Pittsburg & Shawmut, with head- 
quarters at Kittanning, Pa. 


PauL THOMAS, assistant master me- 
chanic of the Philadelphia division of the 
Pennsylvania, has been promoted to mas- 
ter mechanic of the Chicago Terminal and 
Logansport divisions, at Chicago. 


T. H. CALLAHAN, traveling engineer on 
the Southern Pacific lines in Texas and 
Louisiana, at Victoria, Tex., has been pro- 
moted to the position of general road fore- 
man, with headquarters at Houston, Tex. 


Е. E. Lirz, assistant road foreman of 
engines, Pocahontas division of the Nor- 
folk and Western, has been promoted to 
road foreman of engines of the same di- 
vision. 

R. N. Booker, district road foreman of 
engines on the Southern Pacific at Los 
Angeles, Calif., has become general air- 
brake inspector and general road foreman 
of engines, with headquarters at San Fran- 
cisco, Calif. 


WiLLIAM Henry GrMsoN, general fore- 
man on the St. Louis-San Francisco at 
Springfield, Mo., has been promoted to 
master mechanic of the Southwestern and 

estern divisions, with headquarters at 
West Tulsa, Okla. 


Shop and Enginehouse 


Jonn ErsrE, foreman in the mechan- 
ical department of the Louisville & Nash- 
ville at Jackson, Ky., has been transferred 
to the position of night enginehouse fore- 
man at Ravenna, Ky. 


Obituary 


RoserT BLAINE SPENCER, master me- 
chanic of the Southwestern and Western 
divisions of the St. Louis-San Francisco, 
with headquarters at West Tulsa, Okla., 
died on December 24 at Claremore, Okla. 


Ray M. Brown, assistant to general 
superintendent of motive power of the New 
York Central, with headquarters at New 
York, who retired on December 31, 1940, 
after 41 years of service, died on January 
17, after an illness of six months, at the 
age of 61. 


Jonn Lrowxagp DriscoLL, former New 
York Central fireman and master mechanic 
of the Catskill Mountain railroad, died at 
Catskill, N. Y., on January 2, at the age 


cago district sales manager of the Illinois 
Steel Company in 1936, died on December 
27 at Pass Christian, Miss. 


* 
Epwamp S. Duty of the Standard 
Brake Shoe & Foundry Co., Pine Bluff, 
Ark., died December 15. 


of 103 years. Known as Catskill's "grand 
old man," Mr. Driscoll started his railway 
career as a locomotive fireman on the Hud- 
son River railroad (now New York Cen- 
tral) in 1863, and then joined the Dutchess 
& Columbia and the Poughkeepsie & East- 
ern (now New York, New Haven & Hart- 
ford) as an engineer. When the three-foot 
gage Catskill Mountain R. R. was opened 
in 1882, Mr. Driscoll was made superin- 
tendent motive power and master mechanic, 
which positions he held until the abandon- 
ment of the road in 1919. 


FREDERIC METHvEN WuytTE, who was 
for many years general mechanical engineer 
of the New York Central, died on Janu- 
ary 2 at Tarrytown (N. Y.) hospital, after 
a brief illness, at the age of 75 years. 
Mr. Whyte was born on March 3, 1865, 
and was graduated from Franklin Acad- 
emy in 1884 and Sibley College, Cornell 
University, in 1889. He entered railway 
service on May 1, 1889, as a draftsman in 
the motive power department of the Lake 
Shore & Michigan Southern (now New 
York Central), serving in that capacity 
until January, 1890, when he went with the 
Baltimore & Ohio and was employed in the 
testing department and drawing room at 
Baltimore, Md., until February 1, 1892. 
Mr. Whyte was engaged in special testing 
work for the Mexican Central railway at 
Mexico City from February to June, 1892, 
and in general railroad engineering in Chi- 
cago from June, 1892, to December, 1894, 
chiefly with the South Side Elevated road, 
and in railway newspaper work. He was 
draítsman for the Northwestern Elevated 
road at Chicago from July, 1895, to Sep- 
tember, 1896, when he became consulting 
engineer at Chicago. Mr. Whyte served 
as mechanical engineer for the Chicago & 
North Western and secretary of the West- 
ern Railway Club from July 1, 1897, to 
August 10, 1899, then becoming mechanical 
engineer for the New York Central & 
Hudson River (now New York Central). 
From November 1, 1904, to 1910 he was 
general mechanical engineer for the same 
road, the Lake Shore & Michigan Southern, 
the Boston & Albany, the Lake Erie & 
Western, and the Indiana, Illinois & Iowa. 
From September 15, 1905, to 1910, Mr. 
Whyte was also general mechanical engi- 
neer of the Rutland. On November 1, 
1911, he went with Hutchins Car Roofing 
Company as vice-president. In 1921 he 
was the only American member of the 
Uniform Gage Commission, appointed by 
the Australian government to work out a 
system of unification of railroad gages in 
Australia. Mr. Whyte retired five years 
ago. 
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. and BARCO'S advanced design, engineering 
and manufacturing facilities are meeting these 
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This widespread acceptance of BARCO PROD- 
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levels of dependability, efficiency and safety in 
their history. 
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IT'S UNIFORM TO SIZE AND SHAPE. 
ASTM-A-84, and AAR-M-308 specifications 
are stiff, but Byers meets them. Bars are 
Straight, too. 


IT'S UNIFORM IN PHYSICALS. These test re- 
ports show how properties stay the same 
from order to order. We find that rejects 
are rare. 


Byers does NOT manufacture stay- 
bolts, but merely supplies the iron. 
The high quality and uniformity of 
this iron come direct from the 
method of manufacture. Modern 
automatic controls and specialized 
equipment eliminate variations 
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blooms, powerful rolling equip- 
ment, and full length "pattern" pil- 
ing allhelpto make a better product. 
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Roek Island Buys Alco-G.E. 


2,000-Hp. Road Locomotives 


T u: American Locomotive Company recently delivered 
to the Chicago, Rock Island & Pacific two Alco-G. E. 
2,000-hp. road passenger locomotives for service on the 
“Arizona Limited” between Chicago and Tucumcari, 
Ariz. These locomotives are each powered by two 1,000- 
hp. Alco turbo-charged Diesel engines and are equipped 
with electric generating, traction and control equipment 
built by the General Electric Company. The locomotives 
have six-wheel trucks and are designed for a maximum 
speed of 120 m. p. h. The total weight is 330,000 Ib. and 
the starting tractive force, at 24 per cent adhesion, is 


53,000 Ib. 
Construction Details 


'The general structure of these locomotives consists of 
a welded steel underframe on cast-steel, six-wheel trucks 
with a cab having a sloping front end and a conventional 
passenger-car-type vestibule at the rear end. The air 
brake and train-control equipment is located under the 
low hood at the forward end and this space is entered 
through a door from the operator's compartment. The 
latter compartment, 7 ft. 614 in. long, has exterior doors 
at both sides of the locomotive and doors on both sides 
leading into the engine compartment. 

The two engines are located on the center line of the 
locomotive with the main and auxiliary generators and 
turbo-chargers at the forward end of each engine and the 
air compressors and radiator ventilating fans at the rear 
end of each engine set. The engine compartment is ap- 
proximately 47 ft. long. Two Vapor Clarkson 1,600-Ib. 
per hr. steam generators for train heating are located 
at the left side of the rear end of the cab. A radiator 
chamber is located at the rear of each engine and is ar- 
ranged with two standard ll-section radiators, one on 
each side of the locomotive. Each engine and its cooling 
equipment is an individual unit. The cooling is accom- 


Railwa: 


Mechanical Engineer 
MARCH, 1941 


Passenger motive power de- 
signed for 120 m. p. h. has six- 
wheel trucks and a total weight 
of 330,000 Ib.—Tractive force, 
53,000 Ib. 


plished by drawing air into the radiators in the side of 
the locomotive and discharging it from the roof. The 
54-in. radiator fans are located in funnels just under the 
roof to which the radiator plenum chambers are con- 
nected. A total of 17 radiator sections are used for cool- 
ing engine water and 5 sections for cooling lubricating 
oil. Each radiator is equipped with manually-operated 
shutters. 

Ventilators are located in the roof of the engine com- 
partments to provide cool air for the engine, traction 
blowers, boilers, etc., and to discharge heated air from 
the engine room. 


Underframe and Cab 


The underírame is of welded construction employing 
standard rolled sections. The center sills are H-beams 
12 in. deep with bolsters of plate and I-beam construc- 
tion forming a rigid box section. The center plates and 
draft-gear housings are steel castings, the former being 
welded to the underframe and the latter riveted. The 
center plates are protected from wear by steel liners 
lubricated from oil cups located in the engine compart- 
ment. 

The cab framing is of truss design, welded throughout, 
using standard rolled sections. The cab roof is of semi- 
elliptic cross sections framed of rolled sections welded 
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Tractive force-speed curve of the 2,000-hp. Rock Island locomotive 


together and riveted to the side frames. Hatchways are 
provided in the roof for the removal of engines, gen- 
erators and train heating boilers. The main hatches also 
have smaller openings with hinged covers as a means of 
access for the inspection and removal of pistons. 

The walls and the roof of the operator's cab are lined 
inside with metal sheathing and the space between this 


sheathing and the outer covering is filled with insulating 


material. The bulkhead between the operator's cab and 
the operator's compartment is an insulated wall. All of 
the cab doors are of metal construction or metal covered. 
In addition to the two side exit doors in the operator's 
compartment there are side exit doors at the approximate 
center of the engine compartment. 

The windows across the front of the operator's cab 
and in the side walls of the engine compartment are the 
fixed type with rubber weather seals. The side win- 
dows of the operator's cab are the combination type with 
a controlled drop section and a front section hinged for 
ventilation. All window frames are of metal construc- 
tion and all windows are fitted with safety glass. There 
are window wipers, defrosters, and sun visors for both 
front windows. 
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'The Diesel Engines 


'The locomotive is powered by two Alco six-cylinder, 
vertical, four-cycle, turbo charged* Diesel engines devel- 
oping 1,000-hp. at normal running speed of 740 r. p. m. 
These engines have а bore of 1275 in. and a stroke of 
13 in. The engine base is cast aluminum alloy. In basic 
design, these engines are identical to the engines used in 
Alco-G. E. switching locomotives. However, because of 
the higher average load factor of the engines in road 
service, a different cylinder head is used which embodies 
slightly larger valves and larger port areas than the 
cylinder head used on the switcher engine. At the full 


load of the engine, the turbo-chargers operate at mod- 
erate speeds, approximately 30 per cent below their nor- 
mal designed speed. The use of cast aluminum engine 
bases on the engines for the road locomotive is for the 
purpose of reducing weight. 

Another point of difference in these engines is the 
built-in air-brake compressor. 


In co-operation with the 


One of the turbo-charged 1,000-hp. Alco Diesel engines showing the 
generators and two-stage compressor 


Westinghouse Air Brake Company, a two-cylinder two- 
stage compressor was developed for direct attachment to 
the end of the engine opposite the generator. There is 


* A detailed description of the Alco (Buchi System) turbo-charger ap- 
peared in the Railway Mechanical Engineer for August, 1937, page 339 
and the results obtained with this system of supercharging were summar- 
ized in the August, 1938, issue, page 297. 


A shop view of one of the 

six-wheel trucks and a cab 

under construction in the 
background 
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a crankshaít extension bolted to the end of the Diesel 
engine crankshaít for the compressor cylinder connecting 
rods. The intercooler for this compressor is mounted on 
the end of the engine above the compressor itself. This 
compressor has a displacement of 114 cu. ft. per min. at 
full engine speed or a total of 228 cu. ft. per min. for both 
compressors. The engine lubricating oil pump is mounted 
inside this air-brake compressor crankcase and is driven 
from the crankshaít extension. 

Provision is made by the extension of this crankshaft 
beyond the compressor for the V-belt pulleys which drive 
the radiator fan for each engine and the traction-motor 
blower fan in the case of the No. 2 engine. On the No. 1 
engine this fan is driven by an extension of the generator 
shaft. 


Electrical Equipment 


Capacity ratings of the electric-drive equipment have 
been made ample to meet all service requirements. Sev- 
eral improvements have been incorporated in the design 
including a special control for maintaining the engine 
load. 

Each of the two engines drives a direct-connected main 
generator, an auxiliary generator, mounted on an exten- 
sion of the shaft of the main generator, and a split-pole 


General Characteristics of Rock Island 2,000 Hp. 
Diesel-Electric Road Locomotives 


Total engine brake horsepower (for traction) ................... 2,000 
Driving motors, number ..............................+.....+. 
Maximum speed restriction, m.p.h. ............................ 120 
Driving wheels, (four pairs) diameter, in. ...................... 40 
Idling wheels, (two pairs) diameter, in. ... 40 
Wheel base, track, rigid; ft-in. „до шж as азаа eis aa 15-4 


Wheel base, total locomotive, ft.-in 
Weights: 
On driving Wheels, lb. 


On idling: wheels, Jb. esie soe nteger reo a f» агенте 

Total, locomotive, Ib. 2:25: 60e 2 hevhv nnd o Aes ilem Te Eten К 
Maximum overall dimensions: 

Height, roof, ft-in. ....... 13-6 

Height, maximum, ft.-in. 14-4 

Width, inside cab sheets, f 9-9 

Width, maximum, Itii орн о inad r Rari Rees tela enr 10-6 

Length, overall, [EPA ke Geogr, Jut poat RASA: e eR cl 74-914 
Starting tractive force, (at 24 per cent adhesion), lb. ........... 53,000 
Maximum radius curvature, deg. ....... 6 0c ee cee e cece ee eeee 21 
Lubricating oil capacity, per engine, gal. ....................... 80 
Fuel oil capacity, total, gal. ................... bie 1,200 
Engine cooling water capacity, per engine, gal. . 325 
Boiler water capacity, gal. ............ 1,000 
Sand) capacity; cu. аьа dn hes na acon IRURE EN EEA, 20 


exciter mounted on the top of the auxiliary generator. 
The main generator has ample capacity to convert the 
available output of the engine and a special feature is in- 
corporated in the form of a speed switch mounted on the 
end of the exciter shaft which keeps the engine fully 
loaded regardless of altitude, temperature or other vari- 
able conditions. 
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The two steam generators 


The auxiliary generator has a rating of approximately 
11 kw., and supplies power to control circuits, lighting 
circuits and all auxiliaries that are electrically operated 
as well as power for charging the 32-cell, KT 35, Exide 
battery having an eight-hour rating of 291 amp.-hr. The 
armature is mounted on the main generator shaft exten- 
sion and the frame of the generator is bolted to the main 
generator bearing bracket. The auxiliary circuit voltage 
is held constant at 75 volts throughout the speed range 
of the engine by a voltage regulator. 

The exciter which furnishes excitation for the main 
generator is mounted on the top of the generator frame 
and is belt driven from the main engine shaft. This ex- 
citer is a split-pole machine with a special magnetic cir- 
cuit which maintains generator horsepower constant 
throughout the normal speed range of the locomotive. 

Current from the two main generating plants is sup- 
plied to four GE-730 single-geared traction motors of the 
conventional four-pole, commutating-pole design. Con- 
stánt oil level bearings are used for the axle bearings. A 
feature of this equipment is the forced oil lubrication of 
the gear and pinion. By use of an oil-tight and dust- 
tight gear case and special construction of the gear and 
pinion, ‘a constant stream of fresh oil is supplied at the 
point of contact by forcing out the lubricant through 
holes in the gear rim. The gear rim is a separate part 
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1—Steam generator 
2—Radiators 

3—Traction motor blowers 
4—Radiator fans 

5—Belt drive for motor blower 
6—Belt drive for radiator fan 
7—Two-stage air compressor 


8—Exhaust manifold 
9—Intake manifold 
10—Turbo-charger blower 
11—Turbo-charger exhaust 
12—Air inlet for turbo-charger 
13—Exciter 

14—Auxiliary generator 


Plan of Alco-G. E. 2,000-hp. Diesel-Electric locomotive for the Rock Island 
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At the rear end is a standard passenger-car vestibule 


bolted to the hub so as to eliminate distortion and main- 
tain the teeth in shape and correct alinement. Both 
armature bearings are of the roller type and the armatures 
are dynamically balanced. Both the bearings and shafts 
are made unusually large to allow an adequate safety 
factor. The gearing (58/25) permits a maximum safe 
speed of the locomotive of 120 m. p. h. 

The conventional control for locomotives of this type 
is so arranged that there are two completely independent 
power plants from each of which two motors are first 
started in series, then transferred to parallel and from 
parallel to reduced field connection. Provision is also 
made for the operation of locomotives of this type in 
multiple. 

Power supply is regulated in eight steps by the con- 
troller handle at the engineer’s position. The motor con- 
nections on each power plant are changed automatically 
to the several operating positions. These connections are 
controlled by relays which effect the transfer of connec- 
tions not only at reduced speed but over the entire range 
of operation. These relays also disconnect the field- 
shunting contactors if the locomotive speed drops to a 
point below the predetermined range for shunt-field oper- 
ation. 

Direction of movement of the locomotive is controlled 
by a small reverse handle in the master controller. This 
has three positions, forward, off and reverse. Wheel- 
slipping relays operate an indicating lamp to warn the 
engineer of wheel slipping while the motors are operating 
in series, and prevent transferring to parallel operation 
while this condition exists. These lights also flash 
momentarily during transfer to parallel to give indication 
of the operation on each power plant. 


Trucks, Draft Gear and Brake Equipment 


The trucks under these locomotives are six-wheel 
pedestal-type trucks with one-piece cast-steel frames, side 
equalizers, coil springs and swing bolsters carried by 
semi-elliptic springs at four corners. The trucks are 
arranged for the application of motors to the end axles, 
the middle axle being an idler. The motors are ven- 
tilated through the truck center plates. The wheel and 
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Partial List of Material and Equipment on the Rock Island 
2,000 Hp. Road Locomotives 


Conduit (aluminum) ...... . Aluminum Co. of America, Pittsburgh, Pa, 
Electrical equipment ........ General Electric Company, Schenectady, N 


Storage battery (Exide) .... Electric Storage Battery Co., Philadelphia, 
a. 
Soundproofing; 
n eeu Rises 
ipe covering . 
Radiator fans . 


Burgess 


Pyle-National Company, The, Chicago 
Union Asbestos & Rubber Co., Chicago 
General Electric Company, Schenectady, N. 


Kysor Heater Co., Cadillac, Mich. 


Shutters К 
Air-compressor strainers; air- 
compressor intercooling units 


Westinghouse Air Brake Co., Wilmerding, 


a. 
General Steel Castings Corp., Eddystone, Pa. 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 


Motor: trucks! сеа Адн 
Truck wheels, rolled steed... 
Roller bearings; roller-bearing 

heat indicator ............ The Timken Roller Bearing Co., Canton, 


Ohio 


Springs. . oes енга American Locomotive Co., Railway Steel 
Spring Div., New York 
Couplers; Coupler yokes; Ў 
draft ейгэ: з-ду eres National Malleable and Steel Castings Co., 
Cleveland, Ohio А 
Truck, clasp, brake ......... American Steel Foundries, Chicago 
Brake, operating; slack ad- 
juster; brake cylinders, 
aluminum оого 5. Westinghouse Air Brake Co., Wilmerding, 
Ws 
Brake shoes ............... American Brake Shoe & Foundry Co., New 
or! 
Hand brake ............... National Brake Co., Buffalo, N. Y. 
Cab; doors оо is The Morton Ew Co., Chicago 
Cab doors уиге оту Haskelite Mfg. Corp., Chicago 
Tread plate, aluminum; parti- 
tion plates ............... Aluminum Co. of America, Pittsburgh, Pa. 


The Morton Mfg. Co., Chicago 


Vestibule diaphragm ... 
Standard Railway Equipment Mfg. Co., Chi- 


Vestibule buffer spring 


cago 
Operator's compartment, dro; 
sash; window glass auld: 
lg og sieve ue han efr nro eras O. M. Edwards, Inc., Syracuse, N. Y. 


Heywood-Wakefield Co., Gardner, Mass. 
The Adams & Westlake Co., Elkhart, Ind. 
Vapor Car Heating Co., Inc., Chicago 
Westinghouse Air Brake Co., Wilmerding, 


Operating compartment seats. 
Vestibule curtain ........... 
Train steam heat equipment. . 
Air ВОРОВ 223506 5a y nos 
Speed indicator ............ General Electric Company, Schenectady, N. 
Haskelite Mfg. Corp., Chica; 


Side-wall panels ............ ко 
Johns-Manville Sales Corp., New York 


Insulation .... 
Sanders . Graham-White Sander Corp., Roanoke, Va. 
Headlight ; 

TORS oou s eccesso Уд к» The Pyle-National Company, Chicago 
Dome lamp S Car Heating & Lighting Co., New 

or 

Classification lamp ......... American Locomotive Co., New York 
Paint < ои ETE Ve SES E. I. duPont deNemours, Wilmington, Del. 


axle assembly can be removed with or without the motors. 
The truck wheels are 40 in. diameter mounted on axles 
of open-hearth steel with 7-in. journals carried in Tim- 
ken roller bearings. Clasp brakes are used on all wheels. 
Automatic and straight-air brakes are applied to all 
wheels. The operating brake schedule is Westing- 
house HSC. 

The locomotives are equipped with National M-350-A 
draft gear and National tight-lock couplers, front and 
rear. The coupler at the front end is the concealed 
Swivel type. 


The controls at the engineman's station 
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Twenty-N inth Annual 


Locomotive Inspection Report 


T ик annual report of the Bureau of Locomotive In- 
spection, Interstate Commerce Commission, submitted 
by John M. Hall, director, covering the fiscal year, 
ended June 30, 1940, shows that eight per cent of the 
steam locomotives inspected were found defective, a de- 
crease of one per cent as compared with the previous 
year. However, the 164 accidents, resulting in 18 deaths 
and 225 injuries, which occurred in connection with 
steam locomotives, represents an increase of 12 accidents, 
an increase of three in the number of deaths and an in- 
crease of 61 in the number of persons injured as com- 
pared with the previous year. 

'The accompanying chart shows the percentage of de- 
fective steam locomotives, the number of accidents and 
the number of casualties for the years ended June 30, 
1917, to 1940, inclusive. Summaries and tables included 
in the report show separately accidents and other data in 
connection with steam locomotives and tenders and their 
appurtenances and similar data for locomotives other 
than steam. 

In addition to the accidents referred to in the report, 
two accidents resulting in injuries to four employees 
caused by explosions of torpedoes carried in metal con- 
tainers attached to the backboards inside of the locomo- 
tive cabs, were reported to the Bureau by widely sepa- 
rated railroads. These accidents and two other ex- 
plosions due to the same cause on one of the railroads, 


Fiscal Years Ended June 30 th. 
А '25 "20 '27 "08 "29 "30 '31 732 33 14 35 736 '57 38 739 ҷо 


Relation of defective steam locomotives to accidents and casualties 


Number of casualties and acci- 
dents increase although condi- 
tion of steam locomotives im- 
proves as the percentage of 
defective locomotives equals 
record low of eight in 1932 


in which no injuries occurred, do not come within the 
scope of the locomotive inspection law but are mentioned 
in the report to emphasize the need for clean smooth- 
surface containers with the explosives properly placed 
therein and packaged so the contents will not leak out. 

Reports were filed for 44,274 locomotives during the 
year ended June 30, 1940, a decrease of 1,691 com- 
pared with the previous year. Of the 102,164 locomo- 


_ tives inspected, 8,565 were found defective and 487 were 


ordered out of service. For the previous year, 105,606 
steam locomotives were inspected, 9,099 were found de- 
fective and 468 were ordered out of service. In the year 
ended June 30, 1938, 11,050 of the 105,186 steam locomo- 
tives inspected were found to be defective and 679 were 
ordered out of service. The total number of defects found 
and shown in the last three reports were 32,677 in 1940, 
33,490 in 1939, and 42,214 in 1938. 

Table I shows the number of casualties resulting from 
steam locomotive accidents classified according to oc- 
cupation. Table II shows the parts found defective on 
steam locomotives and gives data on inspections and re- 
ports. Similar data for locomotives other than steam are 
given in Table III. 

During the last fiscal year, eight boiler explosions oc- 
curred in which 12 persons were killed and 15 were in- 
jured. All of these explosions were caused by over- 
heating of the crown sheet due to low water. Boiler and 
appurtenance accidents, other than explosions, resulted 
in the death of four persons and injuries to 95. 


Locomotives Other Than Steam 


For locomotives other than steam, reports were filed 
covering 2,987 locomotives in the year ended June 30, 


Table I—Number of Casualties Classified According to Occupation—Steam Locomotive Accidents 


Members of train crews: 
Enginemen 
Firemen 
Brakemen .... 
Conductors 
Switchmen 

Roundhouse and shop employees: 
Boilermakers 
Machinists 
Foremen 
nspectors 
Watchmen 
Boiler washers 
Hostlers 
Other roundhouse and shop employees 

Other employees 

Nonemployees 


Total 
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Year ended June 30 


1940 1939 1938 1937 1936 
NSN m UN VC FR em 5 fA ILE 
Killed Injured Killed Injured Killed Injured Killed Injured Killed Injured 
5 70 4 46 3 70 8 106 4 75 
6 49 6 66 2 БЇ] 5 78 6 72 
4 24 2 18 ws 31 3 30 3 28 
1 4 m 5 Eris 6 1 18 iud 13 
4 6 7 10 2 
1 3 1 1 vp 2 2 2 sd 
M 3 RA e 2 oe Vo 2 4 
vs 1 A 1 2 ons i 1 1 1 1 
Lo 7 uel d i. 6 E "3 
E 1 us 2 1 3 3 
1 20 ius 2 3 1 14 5 
ОР: 44 2 14 7 4 10 2 4 
18 225 15 164 7 216 25 283 16 215 
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Firebox interior of the locomotive shown above after the explosion— 
Two employees were killed and eight persons were seriously injured 


A boiler tube that failed at a safe-end weld near the back flue sheet 
due to overheating at the time the weld was made 


94 


A broken main crankpin that failed while the locomotive was hauling 


a freight train at an estimated speed of 45 m.p.h. 


Е 


А crack іп a main driving wheel that originated in fusion welding 
applied previously in an attempt to repair a crack of lesser extent 
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1940, an increase of 271 over the previous year. A total 
of 298, or six per cent of the 4,974 locomotive units in- 
spected were found defective and 16 were ordered out of 
service. This is an increase of 38 in the number found 
defective, an increase of two in the total ordered out of 
service and no change in the percentage found defective. 

Both the number of accidents occurring in connec- 
tion with locomotives other than steam and the number 
of persons injured in these accidents increased from 5 
to 7. No deaths occurred in either year. 


Table II—Number of Steam Locomotives Reported, 
Inspected, Found Defective, and Ordered 
from Service 
Year ended June 30 

жылы COMES 


1940 1939 1938 1937 1936 1935 
I—Air compressors ......... 567 689 766 740 733 
2—Arch tubes .............. 20 28 66 105 74 74 
3—Ashpans and mechanism... 37 67 72 80 79 94 
а—Ахез _.................. 3 2. 13 10 13 10 
5—Blow-off cocks ........... 191 204 226 199 236 283 
6—Boiler checks ............ 288 279 301 382 356 413 
7—Boiler shell .............. 266 272 331 347 383 396 
8--Нгаке equipment ........ 1,506 1,577 2,044 2.322 2,480 2,449 
9—Cabs. cab windows, and * 
curtains ............... 1,078 943 1,226 1,807 1,638 1,273 
10—Cab aprons and decks...... 277 -260 326 466 450 368 
11—Cab cards ............... 101 92 109 145 106 142 
12—Coupling and uncoupling 
devices ................ 53 60 73 74 65 73 
13—Crossheads, guides, pistons, А 
and piston rods ... vs 815 739 905 1,160 1,056 1,086 
14—Crown bolts ............. 54 47 59 76 63 75 
15—Cylinders, saddles, and 
steam chests ........... 1,320 1,232 1,645 2,206 1,717 1,547 
16—Cylinder cocks and rigging 447 418 585 729 605 627 
17—Domes and dome сарѕ..... 78 90 109 101 114 94 
18—Draft gear s 508 450 740 522 513 423 


19—Draw gear 
20—Driving boxes, 


wedges, pedestals, and 

braces oí. Res 1,243 1,330 1,688 1,637 1,712 1,573 
21— Firebox sheets ........... 191 238 244 i71 295 343 
22—Flues ................... 147 165 159 225 178 173 
23—Frames, tail pieces, and 

braces, locomotive ...... 665 708 1,001 1,053 997 1,006 
24—Frames, tender .......... 78 71 120 113 124 
25—Gages and gage fittings, air 132 155 230 261 257 275 
26—Gages and gage fittings, 

steam а.а... 211 226 279 324 350 320 
27—Gage cocks .............. 400 361 451 538 579 480 
22—LGrate shakers and fire doors 273 252 403 470 400 394 
29—Handholds  .............. 333 349 405 510 502 464 
30—1пјесіогѕ, inoperative ..... 3 26 26 38 4 3 
31—Injectors and connections.. 1,330 1,457 1,784 2,020 2,085 2,035 
32—Inspections and tests not 

made as required ...... 6,218 6,645 8,204 9,638 9,005 8,344 
33—Lateral motion .......... 313 243 325 446 404 389 
34—Lights, cab and classification 49 50 48 90 78 81 
3s—Lights, headlight ......... 180 177 257 313 251 257 
36—Lubricators and shields... 185 200 212 254 255 191 
37—Mud rings .............. 213 248 203 272 237 241 
38—Packing nuts ............ 418 408 448 437 508 527 
39—Packing, piston rod and 

valve stem ....... on 660 739 913 1,393 1,133 906 
40—Pilots and pilot beams 140 104 154 133 178 152 
4i:—Plugs and studs 156 179 238 238 236 167 
42—Reversing gear......... 320 317 404 492 463 414 
43—Rods, main and side, cr 

pins, and collars........ 1,199 1,293 1,669 2,348 2,093 1,826 
44—Safety valves .... s 61 125 132 125 100 
45— Sanders 415 432 536 655 678 779 
46—Springs and spring rigging 2,174 2,340 2,901 3,172 3,008 2,765 
47—Squirt hose .............. 50 75 94 133 134 11 
48—Stay bolts .............. 227 181 211 276 279 240 
49—Stay bolts, broken........ 271 258 380 542 520 512 
§$0—Steam pipes ............. 255 285 410 446 526 463 
S1—Steam valves ...........- 106 115 141 165 227 P 212 
$J—Steps ovv улен» 449 490 631 678 615 640 
$3—Tanks and tank valves.... 768 837 955 1,009 877 913 
54—Telltale holes ............ 95 58 67 79 127 102 


S5— Throttle and throttle rigging 647 638 685 909 760 733 
S6—Trucks, engine and trailing 598 628 762 785 861 811 


57—Trucks, tender ........... 705 665 907 1,018 1,108 1,120 
$8—Valve motion ............ 506 554 722 798 824 799 
59—Washout plugs .......... 478 | 487 626 598  Á 714 679 
60—Train-control equipment... 2 5 11 12 6 4 
61—Water glasses, fittings, and 

shields ................ 753 690 915 1,049 1,118 951 
62—Wheels ................. са 554 466 577 803 790 697 
63— Miscellaneous— Signal appli- 

ances, badge plates, brakes 

(hand) ........... ees 564 610 684 789 608 563 


Total number of defects 32,677 33,490 42,214 49.746 47,453 44,491 
Year ended June 30 
бы. 


1940 1939 1938 1937 

Locomotives reported .. 44,274 45,965 47,397 48,025 
Locomotives ins ed .. 102.164 105,606 105,186 100,033 
Locomotives defective... 8,565 9,099 11,050 12,402 
Percentage of inspected 

found defective ...... 8 9 11 12 13 13 
Locomotives ordered out 

of service ......... . 487 468 679 934 552 921 
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Extension of Time for Removal of Flues 


Applications filed for extensions of time for removal 
of flues, as provided in Rule 10, totaled 1,127. The in- 
vestigations of the Bureau disclosed that in 85 of these 
cases, the conditions of the locomotives were such that 
extensions could not properly be granted. The condition 
of 35 locomotives were such that the full extensions re- 
quested could not be authorized, but extensions for 
shorter periods of time were allowed. Requests for 47 
extensions were granted after defects disclosed by the 
Bureau's investigations were repaired. Twenty-seven 
applications were cancelled for various reasons, Requests 
were granted for the full period in 933 cases. 

Under Rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 187 speci- 
fication cards and 4,449 alteration reports were filed, 
check and analyzed. 

Under Rules 328 and 329 of the Rules and Instruc- 
tions for Inspection and Testing of Locomotives Other 
Than Steam, 335 specifications and 103 alteration re- 
ports were filed for locomotive units and 87 specifications 
and 35 alteration reports were filed for boilers mounted 
on locomotives other than steam. 

No formal appeal by any carrier was taken from the 
decisions of any inspector during the year. 


Table III—Number of Locomotives Other Than Steam 
Reported, Inspected. Found Defective, and 
Ordered from Service 


Parts defective, inoperative or Year ended June 30 
missing, or in violation of rules 
1940 1939 1938 1937 1936 1935 
Air Compressors ......... е 8 14 6 6 2 5 
Axles, truck and driving. dcs x 1 5 4 6 1 
Batteries ................ 1 1 1 4 7 
Вайегә: ЖЕРГЕЛҮҮ: 10 6 6 5 5 3 
Brake equipment ............. 50 50 74 97 66 46 
Cabs and cab windows........ 22 36 25 51 30 33 
Cab cards: sienne cade 13 18 11 25 vu. БЕЯ 
Cab floors, aprons, and deck 
plates TEPE ену 17 13 8 17 10 6 
Controllers, relays, circuit break- 
ers, magnet valves, and switch 
grOUpS .......... Жа УЕ 16 13 7 8 vs 
Coupling and uncoupling devices 6 4 4 3 ВС 
Current-collecting apparatus ... 1 5 8 4 16 3 
Draft gear ue RI eR 31 17 23 28 24 21 
Draw gear ........... esses 2 4 3 1 1 POR 
Driving boxes, shoes, and wedges 29 52 16 14 5 
Frames or frame braces........ 12 9 37 5 15 4 
Fuel system ...... vei Serv aia ee 51 35 47 152 44 15 
Gages or fittings, air.......... 1 6 11 1 6 4 
Gages or fittings, steam........ 2 uis geass sil a um 
Gears and pinions ........... 1 2 2 2 
Handholds ................... 6 8 13 11 8 3 
Inspections or tests not made as 
required. зурлый лушат. WAS 207 185 204 237 186 124 
Insulation and safety devices. 2 4 13 13 20 15 
Internal-combustion engine de- 
fects, parts and appliances.. 35 32 26 50 23 4 
аск, shafts sacred зле ede 7 6 1 Sod ET 
umpers and cable connectors Ve 1 1 2 As Ay 
teral motion, wheels . 5 1 oe 1 2 oie 
Lights, cab and classificat 1 3 2 5 6 1 
Lights, headlight ...... 3 4 4 11 4 2 
Meters, volt and ampere 4 2 2 1 2 n 
Motors and generators . 12 19 18 10 14 5 
Pilots and pilot beams. 10 6 1 7 6 5 
Plugs and studs ...... ales E. E 1 TR эк 
ЧЇ: ias ык кар omens 4 7 6 3 xix 
ods, main, side, and drive shafts 2 2 2 23 2 10 
Sanders wea зды sree eee een eee 34 28 37 52 25 21 
Springs and spring rigging, 
driving and truck .......... 50 16 43 36 29 20 
Steam pines of Cae жае КЕ eee 4 Sana 5 1 2 ES 
Steps, footboards, etc.......... 22 18 23 13 
Switches, hand-operated, and 
FUSES: icin’ Be bes reve A 3 5 7 2 2 2 
Transformers, resistors, and 
rheostats 2... .. csc eee ee eee 1 1 3 Put 1 
Trucks куул жы esto red areis 43 33 40 41 42 46 
Water «tanks ........-. ccc eee " 1 VET 1 ES 
Water glasses, fittings, and 
Shields: one ceeds ыы ni ehanen 1 1 3 4 6 
Warning signal appliances .... s 1 3 2 1 £s 
Wheels... уд ка ка ж кука» 22 16 11 21 26 6 
Miscellaneous ................ 15 10 7 20 39 25 
Total number of defects.. 766 696 769 991 674 449 
Locomotive units reported...... 2,987 2.716 2,555 2,416 2,361 1,911 
Locomotive units inspected..... 4,974 4,581 4,024 3,615 3,118 1,620 
Locomotive units defective.... 298 260 274 328 252 146 
Percentage inspected found de- 
6 6 7 9 8 9 
16 14 9 24 11 5 
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New Yerk Central 


Standing Locomotive Tests" 


Part II 


IIx is believed that the laws governing the operation of 
the locomotive exhaust nozzle are the same as apply to 
any steam nozzle. There is no question that the nozzle 
design of the steam turbine or the ejector nozzle has been 
highly refined as compared with the design of the steam 
locomotive nozzle. High exhaust pressure decreases the 
work done in the cylinders and, therefore, it is desirable 
to reduce the exhaust pressure without lowering the 
efficiency of the smokebox arrangement. 

The circular exhaust nozzle without the basket bridge 
was tried but it was impossible to fill the large diameter 
stacks and obtain the higher rates of evaporation. Ex- 
periments made by varying the length of the nozzle in- 
dicated that a nozzle length over one diameter did not 
improve the performance but slightly increased the ex- 
haust pressure and decreased the coefficient of discharge. 
A number of tests indicated that the single circular nozzle 
with the basket bridge gave results equal to those ob- 
tained with the multiple orifices, viz., pepper box, an- 
nular-ported, and the star-shape nozzles. For mechanical 
simplicity, cost, and performance the circular nozzle was 
considered preferable to the other designs. 

Because the steam of the locomotive cylinders is ex- 
hausted to the atmosphere below and above the critical 
pressure, a compromise is required in the contour of the 
circular nozzle. Consideration must be given in the de- 
sign to the use of a convergent or divergent nozzle and 
whether the nozzle will be under- or over-expanding. 
At all pressures above 11 Ib. per sq. in., the exhaust 
steam passes through the critical pressure and the use of 
the divergent nozzle is desirable. At pressures below 11 
Ib. per sq. in., a convergent nozzle is desirable. Below 
11 Ib. per sq. in., the excess air is higher; above 11 Ib. 
per sq. in., the excess air is lower than desired. An 
attempt is made in this design to improve combustion 
conditions at the upper firing rates by selecting a diver- 
gent nozzle. | 

Fig. 7 shows the relation of the steam flow through an 
ideal circular nozzle for a specific state of the exhaust 
steam and the development of the shape of the nozzle. 
Results with this nozzle are shown under the paragraph 
"Rates of Evaporation”. 


Exhaust Pressure 


The results of the A and B series have been super- 
imposed on Fig. 8 to show the relation existing between 
the exhaust pressure, the steam to the nozzle and the dry 
air supplied per hour. On the basis of dry air supplied, 
the ZM series is far superior to the A series. At ex- 
haust pressures of 4, 8 and 12 Ib. per sq. in., the improved 
front-end arrangement supplied 5,000, 12,000 and 11,000 
lb. more dry air per hr. than was obtainable with the 
standard front-end arrangement or an increase of 10, 
18.5 and 7.4 per cent, respectively. 

At exhaust pressures up to about 15 lb. per sq. in., 
nearly 20 per cent more air was supplied during the ZM 
series, and at 20 Ib. per sq. in. pressure 15 per cent more 
air was supplied than during the B series. The exhaust 


“Part II of a paper presented at the annual meeting of the Railway 
Fuel and Traveling Engineers’ Association on October 23, 1940, at Chicago. 
Part I appeared in the February, 1941, issue. 

f Engineer of tests, New York Central 
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Ву W. F. Collins | 


Selection of exhaust nozzle and 
comparison of test results ob- 
tained with standard and im- 
proved front-end arrangements 


pressures during the ZM series ranged from 0.5 to 1.5 
Ib. per sq. in. higher than they were for the A series at 
corresponding steam rates. This increase in pressure can 
be attributed to the difference in efficiencies of the nozzle 
and exhaust pipes for the two series. The exhaust pres- 
sure during the ZM series with the 73&-in. nozzle was 
about 30 per cent lower than for the B series with the 
634-in. nozzle and at equal rates of steam to the nozzle. 


Dry Air Supplied and Used in Combustion 


The dry air supplied and the theoretical dry air used 
for complete combustion of the coal actually burned per 
square foot of grate per hour are plotted in relation to 
the firing rate in Fig. 9. The air supplied and the air 
used per pound of dry coal fired have been plotted to 
give a clearer illustration of the air available and the air 
used for combustion. 

The results of the A and B series have been super- 
imposed upon this graph for ease of comparison between 
the series. A study of the curves will explain why it was 
possible to obtain better combustion with the improved 
front-end arrangement during test series ZM than could 
be obtained during the standard front-end arrangement 
test series А and В, and why it was possible to attain 
higher firing rates during the former series. 

The dry air supplied during the ZM series was much 
greater than for the A series, whether based on the coal 
rate or the steam to the nozzle. Since the mixed smoke- 
box gases are products of combustion, depending for the 
greater part on the dry air supplied, the weight of mixed 
smokebox gases is naturally higher for the ZM series 
than it was for the A series at corresponding rates. This 
difference in weight of gases amount to about 7,000 1b. 
or 14.3 per cent at 30,000 Ib. of steam to the nozzle. and 
12,000 Ib. or 12.3 per cent at 65,000 Ib. of steam to the 
noezle. 

At a steam rate through the nozzle of 30,000 lb. per 
hr. there was hardly any difference between the ZM and 
B series in the weight of gases moved per pound oí steam. 
but at rates of 45,000 and 60,000 Ib. per hr. the weight 
of gases moved per pound of steam through the nozzle 
during the ZM series was 7.0 and 6.6 per cent, respec- 
tively, higher than for the В series. The fact that a 
greater weight of gases was moved per pound of steam 
at a reduction in exhaust pressure of about 30 per cent 
indicates a decided advantage in favor of the improved 
front-end arrangement with a 73$-in. nozzle over the 
standard front end with a 634-in. nozzle, as operated in 
road service. 

The efficiencies of heat absorption and combustion.* 


* This is in conformity with the theory presented by Lawford H. Frv in 


his book, “A Study of the Locomotive Boiler," Simmons-Boardman Pub- 


lishing Company, 1924. 
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Fig. 8—Relation between exhaust pressure, steam to nozzle and dry 
air supplied per hour 
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Fig. 7—Steam flow through an ideal circular nozzle for a specific state of the exhaust steam 
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Test ZM-I3-1 does not influence curves account of low 
boiler pressure. (Boiler pressure=220 instead of 225 
pounds per square inch) : 
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Fig. 9—Theoretical dry air versus rate of combustion 
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Test ZM-13-1 does not influence curves account of low 
boiler pressure. (Boiler pressure»220instead of 225 
pounds per square inch) 
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Fig. 10—Boiler and superheater, combustion, and heat absorption 
efficiencies versus rate of combustion 


the latter in reality being the efficiency of the furnace, 
are plotted in relation to the firing rate in Fig. 10. The 
efficiency of the boiler plus the superheater is also in- 
cluded on this graph. : f 
Throughout the range in which tests were conducted 
during the A series, the ZM series shows a decided im- 
provement in performance, especially at the low and high 
rates. The efficiency of the boiler plus the superheater 
was increased from 4.5 to 6.8 per cent and the efficiency 
of combustion was from 6.4 to 9.0 per cent higher for the 
ZM series. The capacities of the boiler and furnace were 


Test 2M-I3-] does not influence curves account of low 
boiler pressure. (Boiler ргеѕѕиге = 220 instead of 225 
pounds per square inch) 
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Fig. 11—Relation between heat balance and rate of combustion 
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increased approximately 15 to 22 per cent, respectively. 
The improved front-end arrangement supplied more air 
at normal firing rates than was obtainable with the 
standard front-end arrangement and sufficient air at 
much higher firing rates which accounts for its superiority 
over that design. 

The results of the ZM series shows an improvement 
over those of the B series. The efficiency of the boiler 
plus the superheater was increased from 0.8 to 4.1 per 
cent and the efficiency of combustion for the ZM series 
was from 2.1 to 6.8 per cent higher than for the B 
series. The capacities of the boiler and furnace were in- 
creased about 12 to 14 per cent, respectively. These 
improvements in performance by the use of the improved 
front-end arrangement were obtained with a reduction in 
exhaust pressure of from 20 to 30 per cent at equal rates 
of steam to the nozzle. In road service, this reduction 
in exhaust pressure should result in increased engine 
horsepower output and with the increased combustion 
efficiency should result in a higher thermal efficiency oí 
the locomotive. 

The efficiency of combustion for the ZM series is higher 
than that for the A series while the efficiency of heat 
absorption is from 2 to 214 per cent lower. Off hand, it 
might be assumed that the heat absorbed by the boiler 
during the ZM series was less than that absorbed during 
the A series but this is not true. The reason for the 
efficiency of heat absorption in per cent being lower for 
the ZM series than for the A series is that more air was 
supplied per pound of coal in the ZM series than in the A 
series, resulting in a greater proportion of the coal fired 
being burned. This increased the efficiency of combus- 
tion, which is the ratio of the heat produced in the fire- 
box to that available in the coal fired, but the heat ab- 
sorbed by the boiler does not increase in as great a pro- 
portion as the heat produced in the firebox because of the 
increase in the heat lost in the flue gas. Consequently, 
while more heat per pound of coal is absorbed by the 
boiler during the ZM series than during the A series, the 
ratio of heat absorbed to the heat produced, or efficiency 
of heat absorption, becomes less for the ZM series. 


Heat Balance 


The heat balance has been plotted in Fig. 11 in relation 
to the rate of firing. The heat utilized and the heat losses 
are enumerated and identified on the graph; the sum 
total being 100 per cent. A typical analysis of the coal 
used during these tests is also shown with this graph. 

Average curves have been drawn showing the loss due 
to the unburned fuel and heat utilized in evaporation, 
but in order to show the losses due to incomplete com- 
bustion more clearly, the points affecting the heat lost in 
smokebox gases, radiation, and incomplete combustion 
have been connected by straight lines. Note the loss by 
unburned fuel and cinders, or so-called stack loss. 


Rates of Evaporation 


The summary of experiments with a conventional and 
an improved smokebox design is shown by the graphical 
representation of the test results in Fig. 12. The actual 
rate of evaporation is shown in relation to the rate of 
fuel fired for a New York Central Class J-1-b locomotive. 

Sketches of the smokebox arrangements have been 
superimposed on these graphs as a matter of informa- 
tion. It will be noted that an appreciable increase in the 
evaporative capacity of the boiler has been obtained with 
a decrease in the exhaust pressure and both have been 
obtained principally by a change in the design of the 
smokebox arrangement. Some increase in performance 
is due to a closed-arch arrangement instead of an open- 
arch arrangement using toe bricks at the throat sheet. 

The maximum firing rate is considered as the rate at 
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Fig. 12—Summary of experiments with a conventional and an improved smokebox design in N. Y. C. Class J-1-B locomotive No. 5224 
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Fig. 13—Comparison of test results obtained with a straight- bore exhaust nozzle and a divergent nozzle in N. Y. C. Class 
J-3-A locomotive No. 5408 
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Fig. 14— Preliminary results of improved and standard front-end arrangements in New York Central Class J-3-A locomotive No. 5408 


which maximum evaporation has been or can be reached. 
It is possible to increase the firing rate beyond this point, 
but the increasing heat losses due to unburned fuel and 
incomplete combustion offset the heat required to evap- 
orate the additional water. This point is indicated on 
the graph by an arrow. 

Fig. 13 shows graphically the test results with the use 
of the divergent nozzle as compared with the use of a 
straight side circular nozzle. The sketch superimposed 
on the graph shows the Class J-3 locomotive improved 
front-end arrangement and the divergent nozzle. The 
rate of evaporation has been maintained with an ap- 
preciable decrease in exhaust pressure. 
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Preliminary results of the J-3 locomotive tests are 
shown graphically in Fig. 14. The actual rate of evap- 
oration is shown in relation to the rate of fuel fired. 
It will be noted that the maximum rate of evaporation, 
as defined above, has not been reached for the JR series 
with the improved smokebox arrangement and divergent 
nozzle. An appreciable increase in evaporation at the 
upper firing rates has been obtained with a decrease in 
exhaust pressure. 


Conclusions 


The design presented in Figs. 12 and 14 show a smoke- 
box arrangement whereby the stack has been lengthened 
and the resistance to the flow of gases has not been in- 
creased. The table plate has been lowered 10 in. and 
the diaphragm has been cut away at the sides adjacent to 
the smokebox shell an amount equal to the area taken 
away by lowering the table plate. These cut-outs are not 
very large and, therefore, the remaining portion of the 
diaphragm will be sufficiently large in area to function as 
an impinging surface for the cinders instead of having 
them strike directly on the netting of the box-type spark 
arrester. 

The cut-outs in the diaphragm also shorten the path 
of the gases coming from the flues above the bottom of 
the diaphragm by permitting the gases to pass directly 
to the stack with two right-angle turns, or 180 deg., in- 
stead of five right-angle turns, or 450 deg., as in the 
usual tortuous route of the conventional design. This 
particular design represents an increase in efficiency 
resulting from the improvement in the design of the 
smokebox arrangement by systematic experimentation 
with mathematical calculations and theoretical principles 
entering where they may be useful. 
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American Car and Foundry Develops New Design of 


Covered Hopper Car 


А Frer an extensive study of covered hopper-car designs 
with a view to producing a car having greater earning 
capacity than existing designs the American Car and 
Foundry Company has built a demonstration car acfx 
No. 50000 developed expressly for the handling of such 
bulk commodities as cement, clay, lime, powdered coal, 
dolomite, glass sand, etc. This new car has a light weight 
of 48,100 Ib. and a nominal capacity of 140,000 Ib. The 
body of the car weighs 29,640 Ib. and the trucks 18,460 
lb. By comparison with this car the A. A. R. standard 
design of 70-ton hopper car weighs 30.640 Ib. for the 
body and 18,250 Ib. for the trucks, or a total of 48,890 
lb. The cubic capacity of this covered hopper car, when 
loaded to the junction of the roof sheet with the side 
plate. is 2,040 cu. ft. If loaded only to the top of the 
horizontal side plate web, the capacity is 1,981 cu. ft. 
Cement, as it is blown into the car at the loading posi- 
tion, weighs about 80 Ib. per cu. ft. because of the air 
trapped in it. During the loading operation, a portion 
of this air will escape as the cement settles and before 
the car has travelled very far a sufficient portion of this 
air will have escaped and the cement settled so that it 
has a density of from 92 to 96 Ib. per cu. ft. This car 
has sufficient cubic capacity to permit loading to the full 
revenue load limit of 161,900 Ib., or nearly 81 tons. As 
compared with the largest covered hopper car previously 
built by the American Car and Foundry Company for 
cement transportation, this car has an increased capacity 
of 82 cu. ft. when figured to the junction of the roof sheet 
and the side plate and 89 cu. ft. to the top of the horizon- 
tal web of the side plate. On the other hand, its light 
weight is 3.500 Ib. less. The revenue load limit is thereby 
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Car for loading of bulk com- 
modities has maximum cubic 
capacity of 2,040 cu. ft. with 
light weight of 48,100 Ib. 


increased by a like amount or about 2.2 per cent. Com- 
pared with the previous car, the ratio of light weight to 
revenue load is changed from 3.07 to 3.36 and the per- 
centage of revenue load to rail load limit from 75.5 to 
77.l per cent. 


Structural Features 


The center sill consists of A. A. R. rolled-steel Z-sec- 
tions weighing 36.21 Ib. per ft. with the top flanges welded 
along the center line of the car. The end sills consist of 
two 6-in. by 312-in. angles extending from side sill to 
side sill and the side sills consist of two 6-in. by 3%-in. 
angles extending from end sill to end sill. The strikers 
are drop-torged and separate drop-forged draft lugs are 
welded to the center sill. The four diagonal braces are 
5-in. by 375-in. angles attached to the side and end sills 
and to the bolsters and center sills by means of gussets. 
The body bolsters are 24-in. by 9-in. car builder's sections 
extending from side sill to side sill across the top of the 
center sills to which they are welded and further con- 
nected by 3$-in. gussets. The web of the bolster is 
riveted to the side stakes and the side sheet at the bolsters 
by means of 375-in. by 315-in. angle connections. 
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Demonstration covered hopper саг built by the American Саг and Foundry Company 
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End construction of the car and arrangement of the roof and hatches 


The slope-sheet supports at the bolsters are 94g-in. 
bent plate extending the full width of the car and con- 
nected at the side of the car to the connection angles, 
previously mentioned, and near the center of the car by 
means of gussets to 416-іп. Z-supports. The slope-sheet 
supports are connected to the bolsters by means of 5-in. 
by 375-in. angles which are separated by a 6-in. by 4-in. 
angle and extend longitudinally to connect the end floor- 
sheet stiffeners. The body side bearings are of hardened 


Principal Weights and Dimensions of A. C. F. 
70-Топ Co: ered Hopper Cars 


Length over<strikers;. ft-in. ааа га are ore e aac 35. 3 
Length inside, ft.-in. .............. vs 29:3 
Length, center to center of trucks, ft.-in. E 25. 3 
Widthviover side ‘plates; ЧЕП. sarron retera Diiren AE we, 10-5 
Width inside; fini. заа з Pa RGAE AE кә ecu ng 0- 0 


Ratio light weight to revenue load, per cent 
Ratio revenue load to gross weight, per cent 
Hopper’ centers). Таа а н ерли Pans demere eG E 11; 


steel and the side-bearing members consist of an 8-in. 
I-beam welded to the bolster and the center sill flanges 
by means of angles. The body center plates are drop 
forged. 

The slope sheets are 14-in. plate extending from side 
to side and from carline angle to a point slightly below 
the sills where they are welded to the slope-sheet exten- 
sion which continues to the discharge gates. The slope 
sheets are welded to the side sheets, outside hopper sheets, 
discharge gates, inside hopper sheets and longitudinal 
hoods. 

The center partition is 14 -іп. plate extending from side 
sheet to side sheet and from the underside of the roof at 
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the center carline to a point approximately 15 in. below 
the joint of the cross-ridge floor slope sheets. The cross 
ridge slope sheets are Y4-in. plate extending from side 
to side. They are in two sections welded together at a 
point slightly below the center sill. The cross-ridge sheets 
are welded to the partition sheet at the top as well as 
to the side sheets, outside hopper sheets, inside hopper 
sheets, discharge gates and longitudinal hoods. The out- 
side and inside hopper sheets for the four hoppers are of 
14-in. plate with welded connections to the side and slope 
sheets, longitudinal hoods and discharge gates. The 
longitudinal hoods аге !4-in. plate extending between the 
floor slope sheets over the center sills and are welded at 
the connections. The discharge gates are of the sliding 
type, manually operated. They move lengthwise of the 
car and are arranged to permit full or partial openings. 

The side sheets on these cars are No. 7 gage open- 
hearth steel butt welded to each other and welded to the 
slope and hopper sheets, as previously described. The 
side plates are of 3-in. Z-bar extending the full length of 
the car with 134-in. by 134-in. sub side-plate angles. The 
intermediate side stakes are '4-in. pressed plate with 
3&-in. pressed stakes at the bolsters, extending from the 
side sills to the side plates. All of the side stakes are 
welded to the side sheets. The corner posts are 315-in. 
by 3%-in. angles and the end posts are 3-in. by 3-in. 
angles. 

The roof construction consists of 11 carlines of 3-in. 
by 3-in. angles formed to suit the contour of the roof 
sheets which are of No. 11 U. S. gage steel riveted to 
the carlines. There are eight hatches, four on each side, 


Welded construction of the car provides smooth interior surfaces 


of ?1g-in. open-hearth steel with longitudinally sliding 
covers of No. 11 U. S. gage steel. The locking arrange- 
ment for the hatch covers is arranged so that one man 
standing on the running board of the car can lock or 
unlock all eight hatch doors by throwing one lever. After 
the doors are unlocked, it is necessary only to raise the 
front end of the door slightly so that a lip on the door 
will pass over the top of the hatch frame and the door 
may be slid back to the full open position. 

Upon the completion of acíx No. 50000, the car was 
subjected to a series of impact tests by loading to prac- 
tically full rail load limit with wet sand. The total weight 
on the rail was 209,800 Ib. The test car was used as a 
striking car and the car which was struck was a heavy 
steel car loaded to full rail limit of 209,820 Ib. Eight 
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impact tests were made at speeds of from 514 to 12 
m. p. h. The test results evidenced the ability of the car 
structure to withstand the stresses imposed. 


Trucks and Brake Equipment 


These cars are carried on four-wheel trucks with cast- 
steel double-truss type side írames having boxes cast 
integral. The bolsters are cast steel with integral center 
plates. The trucks are equipped with A. A. R. 33-in. 
diameter chilled wheels and 6-in. by 1l-in. A. A. R. 
standard axles. The truck wheelbase is 5 in. by 8 in. 
The brake equipment is the latest AB schedule with 10-in. 
brake cylinders. 


Dust-Deflecting Fans on 
National Journal Boxes 


The National Malleable and Steel Castings Company, 
Cleveland, Ohio, has redesigned both its Isothermos and 
waste-packed journal boxes to include the application of 
a dust- and dirt-exciuding fan in place of the standard 
dust guard. An additional feature has been incorporated 
with the fan in both applications. An oil-retaining ring 
is an integral part of the fan for the Isothermos box 
while included with the fan for the waste-packed box is 
a thrust ring that doubles the thrust area against the 
journal bearing over that in the present A. A. R. axle. 

The Isothermos journal box is designed to meet mod- 
ern railroad transportation requirements of heavier axle 
loads and higher speeds with reduced maintenance ex- 
pense. They may be applied with A. A. R. standard axles 
to various types of trucks including the wide pedestal 
design generally used with roller-bearing boxes. When 
applied new, or when wheel renewals are made, the equip- 
ment may be operated immediately in high-speed service 
as special breaking-in is not required. 

This journal box furnishes lubrication comparable to 
an oil bath, without the use of auxiliary parts that may 
be subject to wear. The box is properly lubricated by 
the use of an all-year grade of oil. It is not necessary 
to change oil or to add thinning oil en route to protect 
against temperature changes. Seasonal oils are recom- 
mended only when temperatures are lower than 40 deg. 
below zero or when the boxes are installed on extra 
heavy equipment. Depending on the size, the box has 
an oil capacity of from five to eight pints. This is about 


The National Isothermos journal-box assembly produces lubrication 
comparable to an oil bath and uses an all-year grade of oil—The dust- 
deflecting fan and the oil-retaining ring are shown at the right 
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the same amount of oil as is required for saturization in 
a waste-packed box. The oil circulation is approxi- 
mately one pint per mile. 

One illustration shows the Isothermos journal-box as- 
sembly applied with an A. A. R. standard axle. The 
dipper, attached to the end of the axle, carries the oil 
from the bottom of the box upward to the oil tray cast 
on the outer end of the wedge. At low speeds, the oil 
is dropped on the tray and at high speeds the oil is thrown 
to the top of the box from where it drains to the oil 
troughs cast in the box and then drops on the oil tray. 
From the oil tray, the oil passes through grooves in the 
bearings and is spread over the length of the journal. 
The grooves in the journal side of the bearing have a 
wedge-shaped space that retains a small amount of oil in 
contact with the journal when the equipment is standing. 
The oil remains in this space indefinitely and immediately 
lubricates the bearing when any movement of the equip- 
ment takes place. A baffle retaining block is applied at 
the front end under the journal after the bearing and 
wedge are in proper position. This block restricts the 
vertical movement of the box with respect to the journal 
and prevents displacement of the wedge or bearing when 
operation is over rough track. 

The oil-retaining ring and dirt-excluding fan is shrunk 
on the axle between the journal fillet and the wheel seat. 
The oil-retaining ring is located adjacent to the journal 


The National waste-packed journal box with the dust-deflecting fan 
shrunk on the axle—The thrust ring produces a 100 per cent increase 
in thrust area as compared with the present A.A.R. axle 


fillet while the projecting fan blades extend over the 
wheel hub. The fan blades are shielded by a circular 
hood located at the back end of the journal box. As the 
fan revolves with the axle inside this housing, the blades 
create a violent air turbulence thus preventing the en- 
trance of foreign matter into the box. 

A special design of these boxes is available for service 
in freight cars that are handled over car-dumping ma- 
chines. Cavities located in the sides of the box retain 
the oil while the box is on end during the dumping 
operation. 

Among the outstanding records of Isothermos journal- 
box installations is that of two million locomotive tender 
miles under maximum wheel and tender loading without 
a hot box. These tenders operate in a climate where 
the temperate range varies from 100 deg. above to 35 
deg. below zero and use only an all-year oil. 

Six high-speed Diesel-electric locomotives equipped 
with these boxes have operated more than 3,441.900 loco- 
motive miles. These locomotives have an average avail- 
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ability of 95.5 per cent and one of them has had an 
availability of 99.3 per cent for 515,485 miles of service. 

Under a freight car operating exclusively in service 
that requires the car to be unloaded on a car-dumping 
machine, journal boxes of the special car-dumping type 
have given six years of satisfactory service. The boxes 
were sealed and no lubrication attention was given them 
between annual inspections. This car operates more than 
12,000 miles each year. 

The data shown graphically in the chart were obtained 
from tests made on the National journal-box testing 
machine. The load on the 575-in. by 10-in. journal was 
20,000 Ib. The speed was equivalent to 60 m. p. h. and 
the bearings were well broken in. Oil film pressures 
were measured at the center of the bearings by means 
of a high-pressure gage and temperatures were measured 
at the sides and near the rear of the bearings. 

A comparison of the curves shows that the Isothermos 
box had a stable oil film pressure from the start of the 
test while the waste-packed box bearing operated 60 min. 
before the oil-film pressure started to build up. At no 
time during the 120 min. operation was the oil-film pres- 
sure in the waste-packed box sufficient to carry the load 
completely. 

The dust-deflecting and thrust-ring fan applied to the 
National waste-packed journal box is shown in one of 
the illustrations. Except for the housing around the fan, 


all essential parts of the box conform to A. A. R. stand- 
ards. As a protection against end wear and failures at 
the wedge stop lug, a 100 per cent increase in thrust 
area, over that in the present A. A. R. axle, is obtained 
by the thrust-ring part of the fan. The wheels can be 
turned without removing the fan from the axle and the 
box can be jacked for the removal of the wedge and 
bearing in the usual manner. For existing boxes, fan 
housings can be furnished separately for application by 
welding. 

'The National waste-packed journal box has the Flexo 
A. A. R. lid using a double coil spring of large diameter 
and moderate wire size. This spring produces sufficient 
pressure at the center of the lid to hold it tight against 
the face of the box regardless of the condition of the 
hinge lug. Serrations are cast on the inner face of the 
lid where it contacts the box. In service, these wear 
slightly into the box face or into high spots and help to 
make more efficient the oil- and dust-tight joint between 
the lid and box faces. 


Full Cushion 
Truck 


The Allied Railway Equipment Company, Chicago, is 
offering a new high-speed freight-car truck of novel de- 
sign which has shown favorable results in both test and 
regular service. Known as the “Full Cushion" truck, 
it 1s a cast-steel development of the truck of that name 
included in the Association of American Railroad tests 
last year at Altoona, Pa. The side frames and bolsters 
are designed to comply fully with all A. A. R. specifica- 
tions for material and for test requirements. 

The truck provides long vertical spring deflection. It 
is also designed for lateral stability by limiting to the 
wheels and journal boxes all the lateral reactions from 
the wheels. This lateral control also eliminates the usual 
unsquaring forces of a rigid type of truck. Vertical and 
lateral shocks at all car speeds are said to be absorbed in 
the truck itself, therefore not being transmitted to the 
car body or its lading. 

The Full-Cushion truck differs from other freight 
trucks in that, with the bolster resting directly on the 
side frames and automatically locked in position an H- 
shape rigid assembly serves as the main member of the 
truck. The separate journal boxes can move vertically 


The Full Cushion high-speed freight-car truck 
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General arrangement of the Full Cushion freight-car truck 


and also laterally in the pedestal openings of the side 
frames. The boxes for each pair of wheels are connected 
rigidly together by a rectangular frame that spans the 
wheels and, therefore, move laterally as a unit, the ver- 
tical movements being independent. This frame provides 
a support for the usual brake beam and connections and 
is suitable also for the use of clasp brakes when desired. 

Springing is accomplished by the use of two long 
double-coil springs of large diameter, one at each side of 
each journal box, housed in space in the side frame ad- 
jacent to the pedestal guide. The springs when in posi- 
tion rest on seat castings which engage a spring-support- 
ing bar extending across the pedestal openings below the 
journal box and between guides at the lower end of the 
pedestal jaw. 


The spring load is transmitted to the journal box from 
the spring-support bar through an inverted U-shape 
hanger which straddles the box and projects below it. 
The enlarged ends of this hanger are designed with 
elongated holes or slots, through which the spring-support 
bar may be readily inserted. These journal-box hangers 
can swing laterally of the truck about the bearing point 
on top of the boxes, their neutral position being with the 
lower ends angled outward. Provision is made, by means 
of safety stops on the journal box contacting the side 
frame, for generous lateral motion of the wheels, axles 
and journal boxes independent of the truck bolster. 

The assembly of the truck and the relative movement 
of the main framing and the wheel and box assemblies 
are shown in the drawing. 


One of six cabooses recently built by the Toledo, Peoria & Western 
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EDITORIALS 


Safety—A Real Asset 


While the railroads can well afford to take pride in 
their accomplishments in reducing accidents to both 
their employees and to the passengers, the record is 
still far from satisfactory. With increasing traffic and 
the greater number of employees required, the acci- 
dent rate is again creeping up. 

Leaving humanitarian considerations aside for the 
moment, the economic effects of accidents are very 
great, when loss and damage to material and equipment 
and interruptions to service are considered. When, 
however, this is supplemented by the distressing effects 
upon the morale of the organization and the suffering 
of the worker and his dependents, it would seem that 
almost any effort would be warranted to reduce the 
number of accidents to a minimum. 

A study of the awards made to railroads by the 
National Safety Council and of the E. H. Harriman 
Memorial Medal awards under the direction of the 
American Museum of Safety, indicates that some roads 
consistently maintain much better safety records than 
others. This does not just happen. There must be 
sound reason for it. Is it not primarily a matter of 
intensive education and of a positive policy on the part 
of the managements to secure and maintain the great- 
est possible safety? The entire organization must be 
made to feel "safety conscious." This does cost time 
and money, but it does insure results, tangible and other- 
wise, that many industrialists believe much more than 
offset such expenditures. 


Sabotage 


It is easy to grow hysterical as one understands some 
of the terrible things that are happening in world affairs 
today, and even within the boundaries of our own 
favored land. On the other hand, there is danger that 
these long continued recitals may cause us to grow 
careless and indifferent and that we may not be awake 
to sabotaging in our own communities. The most dan- 
gerous criminal or operator may not, and quite likely 
does not look the part. Too often his methods are so 
well veiled that we have difficulty in recognizing them, 
with the result that we find our morale being under- 
mined and production slowed up—something far more 
dangerous and damaging than the breaking of a ma- 
chine or the turning out of a spoiled piece of work or 
equipment. It is a time when we must not become jit- 
tery or do sloppy thinking. We must keep level heads 
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on our shoulders and, without prejudice or bias, watch 
things closely to prevent serious damage being done, 
whether to materials or equipment, or in sapping our 
morale. 


What Kind of Cars? 


One of the interesting aspects of the national defense 
program is the change it is effecting in the relative 
volume of various commodities and in the acuteness 
of the demand for freight cars of various types in vari- 
ous territories. These changes are one of the difficul- 
ties in the way of every attempt to forecast the prob- 
able trend in the demand for freight cars during the 
current year. . 

This situation was touched upon by C. H. Butord, 
vice-president, operations and maintenance department 
of the A. A. R., speaking, early in January, before a 
luncheon in Chicago sponsored by the Mid-West Ship- 
pers Advisory Board and the Public Affairs Committee 
of the Traffic Club of Chicago. With all these uncer- 
tainties, however; he expects the emergency traffic to 
provide a continuous, all-year loading which "will fit 
in with the usual pattern of commercial traffic to pro- 
vide a more complete year-around utilization of equip- 
ment. 

Already there are evidences that such is the case, 
at least so far as certain types of equipment are con- 


Trend in Number of Freight Cars of 
Principal Types* Ordered 


First 
six weeks 

1939 1940 1941 

Вох tod esistere Biota ed et RESENT LESA 20,170 31.069 6,923 
AUto-Dox.: 3 Sirah deesset алаа Rye Dus S 559 3,178 525 
Gondolas./ et tie noe we at aed анана 5.859 7,979 4,520 
Gondolas, Mill type xh 350 415 625 
Hopper ......— rs ... 20,884 12,230 1,405 
Hopper, covered ............ hx 557 1,896 185 


Refrigerator 


* A few types of cars for industrial use, ordered in small numbers. 
have been omitted. 


cerned. Last year there were a number of recurring 
pinches in Michigan affecting automobile box cars with 
end doors and to a lesser extent box cars in the west. 
Prompt action on the part of the Car Service Division 
and the willingness of the railways to cooperate in 
carrying out its special orders have so far been effec- 
tively meeting these situations as they arise. 

One of the indirect evidences of the changing traffic 
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pattern is the sharp upward trend in orders for cer- 
tain types of freight cars, most of them specialized for 
specific kinds of lading. In 1940, for instance, orders 
for automobile box cars and covered hopper cars in- 
creased in much greater proportion than did the total 
number of cars ordered. And during the first six weeks 
of the current year there have been similar striking pro- 
portionate increases in the orders for stock cars, mill 
tvpe gondolas, refrigerator cars, all other gondolas, and 
flat cars. These relationships may be seen in the table 
of freight-car orders placed during 1939, 1940, and 
during the first six weeks of the current year. While 
the proportionate increase in these types is striking, the 
fact that they are usually ordered in relatively small 
numbers must be considered, and while the increase 
in the proportion of box-car orders is slight, the num- 
ber is large—nearly 7,000 during the first six weeks 
of the vear. 


Now —And After өөө о 


The machine tool industry of this country, during the 
vears 1931-34 produced an average of 30 million dol- 
lars worth of new tools a year; in 1939 production was 
at the rate of 200 million dollars—greater than it was 
in 1929. In 1940 that production was more than 
doubled—450 million dollars—and in 1941 it is ex- 
pected that the output will exceed 650 million dollars. 
These new tools have been and are now going into 
the industrial plants of the United States and other 
countries—mostly England—and are installed prima- 
rily to speed up work on defense contracts. 

It has been suggested that when the war is ended 
and the nations of the world once again return to peace- 
time industrial efforts that the manufacturers of the 
United States may find themselves in a difficult situa- 
tion as a result of intense competition in export trade 
aggravated by lower labor costs in other countries plus 
the fact that their plants are equipped with modern 
machinery built and sold by this country during the 
war period. 

Many industrial executives in this country are far- 
sighted enough to protect the interests of their own 
companies by using this period to put into effect a 
systematic program of replacement of the older and 
more obsolete units by machine tools of the most mod- 
ern design with the definite idea that once the pressure 
of war-contract work has ended they can then carry 
out a program of wholesale retirement of the less effi- 
cient units and have remaining a modern plant and 
equipment, well able to compete, on a production cost 
basis, with whatever may come. 


Age of Railroad Tools Averages Over 20 Years 

What are the railroads doing to protect their inter- 
ests with respect to the cost of repairing equipment 
and what situation are they liable to face when the 
time comes that reduced traffic will again cause them 
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to give primary consideration to economy in operation ? 
Attention has been drawn on many occasions during the 
past few years to the fact that railroad repair shops 
do not compare very favorably with other industries 
in the matter of modern shop facilities. In 1934 sur- 
veys disclosed that the average age of machine tools 
in the average railroad repair shop was over 20 years 
and it has been suggested that the railroad industry 
needed a carefully planned program of replacement oí 
obsolete equipment in order to maintain an average 
age even of 20 years. Now, seven years later, it is not 
unreasonable to assume that, with the limited buying 
of the intervening period, the average age of tools is 
climbing to higher levels. 

Recent surveys have indicated that 82 per cent of 
the machine-tool equipment of railroad repair shops is 
over 10 years old. Stated in other terms only 18 per 
cent of such equipment can be considered as modern 
equipment. A very large part of the machine tools 
that have been purchased in the past 10 years are of 
types especially adapted to railroad work such as 
driving- and car-wheel lathes, quartering machines, 
milling machines for special purposes such as driving 
boxes and shoes and wedges, vertical boring and turn- 
ing machines with special tooling, turret lathes with 
tooling equipment for relatively small diameter bar and 
chucking work, grinding machines for specialized work, 
and welding equipment for both car and locomotive 
work. 


New Tool Steels Have Taught a Lesson 

Within the past five years a great deal of attention 
has been given in railroad shops to the use of the more 
recently developed tool steels in the high-speed and 
cemented-carbide class. The introduction of these 
newer cutting tools has been an enlightening venture 
in every shop where they have been used for they have 
shown possibilities for increased production and greater 
accuracy that were never before considered attainable. 
They have been used on most of the important machin- 
ing operations involved in locomotive work—on brass, 
bronze, cast iron, gun iron and steel—and in addition 
to reducing operation time and providing finer finished 
surfaces they have demonstrated the ability of a tool 
to turn out quantities of work without tool regrinding 
that would have been considered an absolute impossibil- 
ity only a few years ago. Still more important, these 
new tools have done something with respect to the older 
machine tools that should have been brought to light 
long ago; they have demonstrated the inability of the 
older machines to stand up to production schedules that 
are required today. The new tools have the ability 
to work at higher cutting speeds and heavier feeds but 
the older machines haven’t the power, and in many 
cases the rigidity, to enable them to work at the in- 
creased capacity. The new tools have the ability to 
turn out work to standards of accuracy not heretofore 
attainable but most of the older machines are not in 
the physical condition to do this kind of work under the 
newer conditions. So, again the conclusion can be 
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drawn that most railroad shops are paying a rather 
heavy price for maintaining old machines in service. 


Can Railroad Shops Work on Defense Orders? 


Recently it was announced that the A. A. R. had 
made a survey of idle railroad shop facilities with the 
idea of using such facilities to supplement industrial 
plant production on national defense contracts. There 
is every reason why every idle production facility in 
this country be used in the re-armament effort but the 
suggestion to use the "excess" capacity of railroad 
shops raises some pertinent questions. When national 
defense contract orders are placed with a railroad shop 
are these jobs going to be assigned to the machines 
that are in the group representing the 18 per cent, or 
machines less than 10 years old or are they going to 
be put on the 82-per-cent group of 20-. 30- and 40- 
year-old machines? The 18-per-cent group will prob- 
ably be found to be mostly specialized machines adapted 
only to special machining operations and it may also 
be found that there is now no idle capacity represented 
in this group of the more modern machines. The idle 
capacity will probably be found to exist on the oldest 
of the group of machines in any shop that are over 
20 years old. 

It is not, of course, possible at this moment to indi- 
cate just the type of defense contract work for which 
it is proposed to use this idle railroad shop capacity so 
that for purposes of discussion one example may be 
just as good as another. Let's use 75- or 90-mm. shell. 
An average railroad shop gets an order for the ma- 
chining of shell forgings. On looking the shop over 
we find that of the major machine tools in the 10-year, 
or-over group, there are approximately 150 units vary- 
ing in age from 12 to 41 years. Of these, 41 are engine 
lathes, 18 are turret lathes and 16 are boring mills. The 
rest are milling machines, drilling machines, planers or 
wheel or axle machinery. Among the turning and bor- 
ing machines are the units that might be used for 
finishing shell forgings. Suppose, for example that 
the job is put on an engine lathe—the average railroad 
shop turret lathe is not of sufficient capacity to do this 
type of work—and an estimate is made of the time re- 
quired to finish a shell of these types. The estimator 
will no doubt be shocked to discover that the produc- 
tion would be at the rate of one or two pieces an hour 
as compared with from 30 to 60 an hour on modern 
shell-turning automatics. At such a production rate, 
and cost, it is doubtful if the idle capacity of railroad 
shop machines can contribute a great deal to the de- 
fense effort unless an unforeseen demand for motive 
power should come under actual war-time conditions. 
Then, regardless of the cost, the productive capacity 
could be used—if the skilled workmen can be found 
to use it. 

The conclusion to be drawn from a consideration of 
these facts is that the railroads owe it to themselves 
to find out immediately just what their situation is with 
respect to the adequacy of repair shop facilities. It is 
already too late to embark on any immediate extensive 
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program of, plant rehabilitation but it is not too late 
to know what is needed to put repair shops in a posi- 
tion to do their job economically. Now is the time to 
find out how much the obsolete machine is holding up 
production and running up costs and until this is found 
out no intelligent move can be made to improve condi- 
tions. 

Possibly the government defense agencies might do 
the railroads a real favor by giving them a few educa- 
tional orders so that they might discover how inade- 
quate their present shop facilities are for modern pro- 
duction requirements. 


Meehanieal Conventions 


Again our readers, widely scattered and members of 
the several mechanical associations, have come through 
with a page of comments on how to strengthen these 
associations and make their conventions more effec- 
tive. Quite naturally these comments are not all in 
agreement, although the differences of opinion are not 
very decided. Certainly there is much that is really 
workable and worth while in the comments made in 
this and the two preceding issues. Judging from re- 
ports that have reached us, the officers of the associa- 
tions and chairmen of the committees, are taking ad- 
vantage of some of those ideas that apply with special 
force to their particular associations. We appreciate 
the cooperation that has been given us in conducting 
this forum and will be glad to continue it with your 
cooperation. 


New Books 


PROCEEDINGS MASTER BOILER Makers’ ASSOCIATION, 
1940 Annuar MeeTinG. A. F. Stiglmeier, secre- 
tary-treasurer, 29 Parkwood street, Albany, N. Y. 
290 pages, 5% in. by 9 in. Price $3. 


In the 1940 proceedings are Topics 1 to 8, inclusive— 
Use of Oxy-acetylene and Electric Processes; Causes 
for Pitting and Corrosion of Firebox Sheets and Rivet 
Heads; Treating Boiler Feedwater Chemically; Appli- 
cation of Iron, Steel and Alloy Rivets; Causes for 
Flues in Service Cracking Longitudinal Through 
Bead; Causes for Cinder Cutting of Firebox Sheets, 
Flues, Tubes and Smokeboxes, and A Study of Tender 
Cistern Maintenance Practices. There are also the 
addresses by Dr. Edward C. Elliott, on Some Neglected 
High Pressures; M. A. Quinn, on The Boiler Maker 
—His Accomplishments, Opportunities and Ambitions, 
and A. G. Trumbull, on Some Problems of Boiler Main- 
tenance, Past and Present. There are papers on Weld- 
ing Stresses, Use of Oxy-acetylene Cutting and Weld- 
ing in the Boiler Shop, and Service Aging of Firebox 
Materials. 
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Suggestions for 


Mechanical Associations —— — 


As to Type of Reports 


Discussions are longest on items that are 
most interesting. If a paper is read that 
is highly technical, or one that everyone 
feels he knows all there is to know about, 
which sometimes happens, there is very lit- 
tle or no discussion. These types of papers 
can and should be eliminated. With a 
two-day meeting we should also cut down 
on the number of speakers reading pre- 
pared speeches. 


Eliminate Foolish Questions 


When conventions are held without ex- 
hibits I am in favor of the curtailed meet- 
ings, and if handled right I believe two 
days is ample time for discussion pur- 
poses. If this plan can be worked out, 
and I can see no reason why it cannot, the 
committees should have their papers sent 
in far enough in advance so the secretary 
of the association can get copies out to all 
those indicating they will attend the con- 
vention. This would eliminate some of the 
foolish questions brought up in the dis- 
cussions. ` 


Conventions Too Formal? 


Conventions of the minor mechanical asso- 
ciations are too formal. They are con- 
ducted much like a supreme court hearing. 
Less formality and more whole-hearted, 
common-sense, everyday discussion would 
materially improve the advantages gained 
by attendance. A two-day convention is a 
short time, even with proper planning. The 
contacts and friendships that can be fol- 
lowed up to advantage between conven- 
tions are not made on the floor of the con- 
vention, but instead, are made in those 
small informal groups that gather before 
and after the formal sessions. However, 
eliminating the general addresses, and de- 
voting the time thus gained to a well par- 
ticipated in informal discussion on the 
floor, will to a great extent assist in pro- 
moting friendships. 


Papers and 
Reports Too Wordy 


Generally speaking, I believe the papers 
presented before conventions are too 
lengthy. Frequently the person compiling 
a paper is comparable to an author writing 
a book, and employs a great many words 
which to the average busy man are non- 
essential in a technical paper. In order 
for one to digest the essential points which 
are really worthwhile and mean something 
definite to the supervisor or foreman, one 
should not require him to read through or 
listen to unnecessary detail. In other 
words, while sitting in a convention listen- 
ing to the average lengthy paper, possibly 
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six to twelve notes on the part of the 
hearer would cover the essential parts of 
the entire address or paper. If a person 
is requested to write a paper and he has 
something of interest to impart to the con- 
vention, he should do so in the briefest 
manner. I feel quite sure that if all papers 
and discussions were streamlined, more 
could be accomplished during a two-day 
meeting than would be accomplished dur- 
ing a four-day meeting. following the old 
practice of long drawn out discussions and 
lengthy papers. 


Don’t Waste Time 
In Reading Reports 


The most interesting comment to me is 
that in which the question is asked, “Why 
not devote all the time of the meetings to 
debate and discussion . . .?" In many 
cases in past years, we of the Fuel and 
Traveling Engineers’ Association have 
done just that, particularly when time was 
short. I recall that as chairman of the 
Committee on Preparation of Coal, on 
more than one occasion I referred very 
briefly to the written report, inasmuch as 
advance copies were available to each mem- 
ber, and I saw no reason for the long- 
drawn formality of reading the full re- 
port. I heartily agree with you, that if 
an advance copy of each report is in the 
hands of each member in sufficient time 
for proper study, written discussion can be 
prepared in advance of the meetings, and 
the time required for presentation of each 
subject greatly reduced, leaving sufficient 
time for proper verbal discussion. The 
reading of the reports should be restricted 
to a brief outline of the subject. 


Distribute 
Reports in Advance 


It is true that much time is needlessly 
taken by the chairman of each committee 
reading the reports in their entirety. 
Touching only the high spots and present- 
ing the report for discussion will suffice. 
Distributing the reports in advance is es- 
sential to a successful convention. It will 
also make for a more thorough and in- 
telligent discussion. 


Comments from readers on 
suggestions made in our No- 
vember, 1940, number for 
making more effective the ef- 
forts of the Mechanical De- 
partment Associations. See 
also January number, page 25. 


Questions by Mail 


I believe you have taken a step in the right 
direction with your suggestion that copies 
of reports be distributed in advance thus 
allowing more of the time of the meeting 
for open forum purposes. In my opinion 
you could also add to that the privilege to 
those unable to attend the annual meetings 
of submitting questions by mail for discus- 
sion on the floor, which could be answered 
either by the secretary direct, or incor- 
porated in the proceedings. 


More Effective 
Committee Service 


Each committee member must actively par- 
ticipate in the meetings and investigations 
of his committee so the report will consist 
of cross country opinion rather than that 
gained by the experience of only one or 
two committee members. Obviously the 
shortening of the time of the meetings 
makes it imperative that each committee 
devote more time to the preparation of its 
report. 


“Step On the Gas” 


A statement was made in your editorial 
relative to the cutting down on the length 
of conventions presenting a real challenge 
to the associations. It is my belief that 
this challenge can be met if the officers of 
the various organizations do not wait until 
the last six weeks before the convention to 
handle matters they could have handled 
several months previous. There is no doubt 
in my mind that the conventions can be 
made as interesting in two days as they 
have been in four. We must all admit that 
the conferences last year had a tendency to 
drag out, and when this happens a certain 
amount of the attendance is sure to be lost. 


What a Railway Officer 
Wants From Conventions 


When a railway official attends a conven- 
tion it is with the expectation of bringing 
home new ideas. He is always on the 
lookout for some simpler, or cheaper 
method of handling the various maintenance 
or construction jobs which he has to take 
care of in his shop, or shops. Further- 
more, he is always on the lookout for new 
machine tools of advanced design, which 
will cut labor costs and increase output. 
He is constantly looking for new hand 
tools, either electrically or pneumatically 
operated, which will enable an employee to 
increase his daily output with less fatigue. 
He is constantly on the alert for safer 
methods of performing work in order to 
avoid accidents to employees, with the re- 
sultant burden of compensation. 
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Rivet Cutting with 
The Hand Blow pipe" 


Today, oxy-acetylene cutting blowpipes equipped with 
nozzles especially designed for rivet-cutting have made 
the removal of rivets a simple matter in salvaging steel 
plate. Procedures also are now widely standardized, 
making the rivet-cutting process extremely fast and eco- 
nomical. This is in direct contrast to former methods, 
by which the removal of rivets was slow and tedious, 
often resulting in damage to the plate and leading to con- 
siderable waste or reduction of the amount of metal sal- 
vaged for re-use. 


Rivet-Cutting Principles 


Although rivets can be removed readily with the stand- 
ard cutting nozzle, the fastest and most economical 
method is to use a special low-velocity rivet-cutting noz- 
zle. This type nozzle differs in appearance from the 
standard nozzle mainly in that the central cutting-oxygen 
orifice is larger. 

In practice,-the preheat flames are directed against the 
center of the rivet head, bringing the metal quickly to its 
kindling temperature. The cutting-oxygen valve of the 
blow-pipe is then opened, releasing a stream of low- 
velocity oxygen through the central orifice of the nozzle. 
This jet of oxygen rapidly oxidizes the heated rivet head 
so that the metal “washes” away in the form of hot slag. 
The adjacent plate is not affected because of the pres- 
ence of a layer of scale between the rivet head and the 
plate. The low-velocity stream of oxygen will not pene- 
trate this scale without considerable preheat and the rivet 
head is removed long before the scale becomes sufficiently 
heated. 

The special nozzle is 50 per cent faster than the stand- 
ard nozzle in cutting buttonhead rivets, and it is the only 
satisfactory nozzle for cutting countersunk rivets. The 
low-velocity rivet-cutting nozzle operates effectively at a 
cutting-oxygen pressure of from 20 to 25 Ib. per sq. in. 
for any type of rivet up to 1 in. in diameter. Larger 
rivets may require slightly higher oxygen pressures de- 
pending upon their size. 


Cutting Countersunk and Buttonhead Rivets 


To remove a countersunk rivet from a vertical sheet, 
stand to one side of the rivet and hold the blowpipe so 
as to direct the preheating flames at the center of the 
rivet head. The rivet-cutting nozzle should be at right 
angles to the surface of the plate and in line with the 
shank of the rivet as shown in Fig. 1. Hold the blow- 
pipe steady until the area directly below the preheating 
flame becomes a bright red. Then open the cutting- 
oxygen valve and, as the metal oxidizes under the cutting 
jet, swing the blowpipe with a slow circular motion, at 
first over an area of about 1⁄4 in. in diameter. When the 
coned head has been burned through to the body or shank 
of the rivet, remove the remainder of the head with one 
circular “wiping” motion, working outward from the 
center. The blowpipe should be held with the nozzle 
pointing at the base of the countersink throughout the 
operation. 

The procedure for cutting buttonhead rivets with the 
low-velocity nozzle, Fig. 1, 1s similar to that for counter- 
sunk rivets. Start at the center of the head with the 
nozzle pointed along the center line of the rivet, preheat, 
and burn the rivet head until the shank or body of the 
rivet is reached. Then remove the balance of the head 
with a single circumferential “wiping” movement. Point 
the cutting-oxygen jet at the outside edge of the rivet 


* Reprinted from the January, 1941, issue of Oxy-Acetylene Tips. 
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Fig. 1—Correct procedures for cutting countersunk (top) and button 
head (bottom) rivets with the low-velocity nozzle 


hole in the outside sheet and follow the circumference 
around. The ring of metal (outside edge of the rivet 
head) which is left will fall away by itself. 


Rivet-Cutting with Standard Nozzle 


Where the low-velocity nozzle is not available, button- 
head rivets can be cut off by using a standard cutting 
nozzle as shown in Fig. 2. Use the size nozzle and 
oxygen pressure recommended by the manufacturer of 
the blowpipe for cutting steel 1 in. thick. Hold the 
nozzle parallel with the surface of the sheet, preheat, 
and cut a slot in the rivet head from the top of the 
button to the underside of the head, similar to the screw- 
driver slot in a round-head screw. In the cutting of 
the slot, the entire head will be preheated to a cutting 
temperature. As the cut nears the plate, draw the nozzle 
back at least 172 in. from the rivet. Then, just as the 
slot reaches the plate, swing the nozzle through a small 
arc, slicing off half of the rivet head. Then immediately 
swing the nozzle in the opposite direction to take off the 
other half of the rivet head. 

The nozzle must be drawn back from the rivet a dis- 
tance of 1% in. or even more while the bottom of the 
slot is being reached and just before cutting starts at the 
surface of the plate. This action permits the oxygen to 
scatter slightly before it strikes the rivet, and prevents 


Preheating 
flames 


Slot cut in head as nozzle is 
drawn 1/2 inches away. 


Preheating 


got 


V cutting oxygen 


Half of head sliced off 


Remoinder of head cut away. 


Fig. 2—These sketches show the proper manipulation of a standard 
cutting nozzle in removing the head of a buttonhead rivet 
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the jet from breaking through the layer of scale that is 
always present between the rivet head and the plate. 
As a result, the button drops off flush without damaging 
the base metal. If the nozzle is not drawn away, the 
force of the oxygen jet may pierce the film of scale and 
damage the plate. 


Removing the Rivets 


The low-velocity nozzle is specifically made so that it 
can be used to penetrate a rivet shank two or three plate 
thicknesses, or to pierce the entire shank, as desired by 
the operator. However, in normal practices, most opera- 
tors prefer simply to remove the rivet heads as previously 
described and then back out the rivets with a hammer 
and punch. 


Lafayette Air-Brake 
Repair Shop 


The new air-brake room of the Chicago, Indianapolis & 
Louisville (Monon), located in the east end of the loco- 
motive erecting shop at Lafayette, Ind., covers a floor 
space of 24 ft. by 58 ft. and was designed to consolidate 
all air-brake repairs at one central point, including other 
work of a similar nature formerly performed in other 
parts of the shop under handicap. It consists of six 
sub-departments, as follows: (1) Injector and lubricator 
repairs; (2) air-compressor repairs; (3) repairs to air- 
brake equipment, other than compressors, bell ringers, 
fire-door cylinders, pop valves, steam gages, etc.; (4) 
triple-valve repairs; (5) air-, steam- and signal-hose as- 
sembly, and (6) cab fittings, angle and cut-out cocks, 
and globe valves. 

Each department is equipped with a work bench, neces- 
sary wrenches, reamers, and other small tools peculiar 
toits particular work. The tools are arranged on racks 
in such a manner that they may be quickly secured. Each 
department also is equipped with a rack on which a fixed 


stock of common repair parts is maintained. This ma- 
terial conveniently at hand expedites the repairs and re- 
duces to a minimum the delay caused waiting for material. 
This fixed stock is checked by the stores department at 
regular intervals and the supply replenished as required. 
Acid and lye-cleaning vats are available to all depart- 
ments. 

All machines are located to afford accessibility for 
any and all departments. The location of the air room 
permits the efficient handling of a compressor from the 
air room to the locomotive or vice versa. Likewise, by 
use of wire baskets, equipment removed from locomotive 
is carried by a crane direct to the air room for repairs. 

Department No. 1 has a lubricator testing rack on 
which mechanical lubricators are tested under the same 
conditions which prevail on the locomotives in service. 
Gages and graduated glasses permit the operator to deter- 
mine accurately the condition of the pumping units of the 
lubricators. 

Department No. 2 has additional facilities of two 
racks on which locomotive air compressors are placed 
while undergoing repairs. It also has an 18-in. Lehman 
engine lathe, 8-in. pedestal-type emery wheel, and a gne- 
ton electric hoist mounted on a jib crane over the racks, 
permitting handling of compressors without the use of 
the traveling crane. Accurate records are maintained 
by this department on cost of repair parts, labor to re- 
pair and service life of all compressors. 

Department No. 3 is equipped with a test rack for 
testing individual parts of the air-brake equipment, also 
a 9-in. by 4-ft. South Bend bench lathe with 5-in. uni- 
versal chuck to permit precision work and rapid Һап- 
dling of small parts requiring lathe work. For the grind- 
ing of valves and seats of the many different valves 
handled by this department, a semi-automatic valve- 
grinding machine is available, on which many valves may 
be semi-finished at the same time, eliminating tedious 
hand grinding individually. This valve grinder also is 
available to Department No. 4 as well as the necessary 
testing racks for this department. 

Department No. 5 consists of the racks and air- 


General view of the new air-brake repair shop of the Monon at LaFayette, Ind. 
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How standard repair parts and tools are kept readily available 


operated machines necessary for the mounting of the 
various hose. 

Department No. 6 consists of a grinding machine for 
angle cocks and other cone-seated valves, as well as neces- 
sary testing apparatus. 

Material for shipment to other points on the line is 
easily removed by the stores department without incon- 
venience to other departments in the shop. The air 
room has sufficient natural light, but floodlights and in- 
dividual bench lights afford good lighting under all 
conditions. 

An important feature not previously mentioned is the 
design of benches and material racks so that all ma- 
terial and tools must be in sight. Also, thought was given 
to the layout in order to prevent so far as possible the 
accumulation of any parts or material on the floor of the 
shop. This feature of the shop automatically adds to 
the neatness and efficiency, and supervision accomplishes 
the balance that is not automatically cared for. 


A Light, Strong 
Car Trestle 


The illustration shows a light but strong car trestle, made 
of welded tubular steel and used successfully at the Chi- 
cago, Burlington & Quincy car-repair tracks, Omaha, 
Neb. The trestle is 42 in. high and the three supporting 
legs are spaced 22 in. apart at the bottom. The two legs 
A and B, are made of a single piece of 2-in. pipe bent at 
the middle (which is the top of the trestle) and forming 
a pocket to receive the upper end of leg C, which is 
welded in place. All three legs are tied together at the 
bottom about 12 in. above the ground level by 56-in. tie 
rods securely welded to the respective legs, as shown. 

A flanged steel plate 416 in. wide by 7% in. long is 
welded to the top of legs A and B and also has a small 
welded reinforcing plate connection to leg C. This 
bracket serves as a firm support for the taper wood bear- 
ing-block which is held in place by two rivets through 
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the bracket flanges. To give increased bearing suríace 
on the ground, each leg of this trestle is equipped with 
a 6-in. by 8-in. steel base plate, welded securely to the 
end of the leg, which has been beveled to the proper angle. 
The base plates on legs 4 and B are turned up slightly 
on one edge so that a car man, by taking hold of handle 
H near tke top of the trestle with one hand can easily 
pull the trestle from one place to another about the repair 
yard. In spite of its light construction, this car trestle 
is unusually strong, each trestle being tested with a load 
of 40,000 Ib. before being placed in actual service. 


Welded tubular steel car trestle used at the Omaha car-repair 
tracks of the C. B. & Q. 
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Crank-Arm 
Positioning Gage 


To the small-shop valve setter new main crank pins mean 
additional labor because they are usually installed before 
the bolt slot and keyway are machined. This is often 
done by the valve setter after he has located the crank 
arm in its proper position. 

The location of the eccentric crank arm is important 
as any slight deviation from its predetermined location 
may mean a radical distortion in the valve events. Many 
different gages and trams are used for this purpose. The 
accompanying illustration shows one that 1s both’ simple 
to make and easy to use. This gage is readily adjustable 
to different lengths from the eccentric-pin center to the 
main axle center; also from the driving-wheel face to 
the back of the crank arm. 

The circle of the gage that fits tight against the axle 
face is made of brass or steel 3$ in. thick and 7 in. diam- 


The ring of the gage is centered against the axle end and the position - 


of the eccentric crank arm is located by the pointer 


eter. The inside diameter is 47% in. The bar is made 
from 3$-in. by 11-in. soft steel 1677 in. long. This bar 
has a 3$-in. slot 7 in. long milled in it near the end and 
the bar is secured to the circle with %4-in. cap screws. 
In the center of the circle, the bar is drilled and tapped 
with 16-іп. 0.5.5. threads and through this hole is 
screwed the adjustable center. This center can be raised 
or lowered so that it will fit snug in the center hole of 
the axle when the circle is tight against the axle face. 
It is locked in position with a wing nut. The rod that 
slides in the slot is threaded for 16 in. on the back, 
then filed flat on two sides to fit into the 3£-in. slot, The 
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thin nut that fits on the end of this rod is 94g in. thick 
and the body of the rod is turned to fit the inside of a 
piece of 14-in. brass pipe about 874 in. long with a point 
screwed in the outside end. 

The gage is set to the required blue-print distance from 
the axle center to the crank arm pin center. The crank 
arm is placed on the pin in its approximate position and 
the gage held against the axle face with the center of the 
gage tight in the axle center. Both the gage and the 
crank arm are moved until the point of the gage coincides 
with the center of the eccentric-crank-arm pin. The 
crank arm is now in its correct position and the keyway 
and bolt slot are laid out for machining. Irrespective of 
other adjustments that may be necessary to square valves, 
the crank-arm setting is fixed. 


Spring Assembling and 
Banding Machine 


The spring assembling and banding machine, shown in 
the illustration is in use in the blacksmith shops of the 
Chicago, Indianapolis & Louisville (Monon), at La- 
Fayette, Ind. It was constructed at an approximate cost 
of $850 and is used for the assembling of plates and 
tightening of bands on locomotive driving, trailing-, 
engine- and tender-truck springs. 

The banding machine proper consists of a cast-steel 
frame upon which are mounted two 16-in. by 12-in. brake 
cylinders, necessary fulerum arms and plungers, all of 
which are placed in such position that pressure may be 
exerted both horizontally and vertically on spring bands 
during the process of tightening them around the assem- 
bled plates. This frame is bolted to an iron bed plate 
mounted on a concrete base suitable in height to bring 
the table of the banding machine 26 in. above the floor 
level. The assembling machine consists of a 10-in. by 
12-in. brake cylinder, operating plunger and stationary 
head mounted on a base level with the base of the band- 
ing machine. These two machines are connected by 
3$-in. boiler plate so that springs may be transferred 
from the assembling machine to the banding machine 
without the use of crane or hoist. Both the operating 
plunger and stationary heads of the assembling machine 
have notched faces to grip and hold spring plates and 
are mounted on ball bearings in order that springs may 
be revolved to either a vertical or horizontal position dur- 


Spring assembling and banding machine built and in use at the 
LaFayette shops of the Monon 
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ing the process of assembling, preparatory to being placed 
in the banding machine. The various brake cylinders 
are independently actuated by compressed air, controlled 
by three-way valves. 

The cast-steel frame of the banding machine is 4% in. 
thick, overall dimensions 35 in. by 41 in., inside dimen- 
sion 1534 in. by 1934 in. Fulcrum arms are cast steel, 
have a ratio of six to one, and are tapered from 7 in. by 
9 in. at the fulcrum to 2% in. by 5 in. at the long ends 
and 7 in. by 8 in. at the short ends. The long ends of 
these levers are slotted 2% in. by 5% in. and connected 
to the brake cylinder piston by roller bushing so that the 
piston will not be out of alinement at the various angles 
of fulcrum levers. The bed plate of the banding machine 
is 2% in. by 15 in. by 73 in., and is fastened to a cast- 
steel frame by 34-in. by 5-in. by 6-in. by 4l-in. angles. 
These angles are secured by bolts and are electrically 
welded around the edges. The plunger heads are finished 
to allow for the largest spring bands and necessary spacer 
blocks are used for smaller bands. 

The clearance between the plunger head and the sta- 
tionary head on the assembly machine is made ample to 
receive the largest spring used. The tightening of loose 
spring bands is brought about by placing the spring in 
the position shown in the photograph. Pressure is ex- 
erted against the band horizontally and the top side of 
the band is heated with oxy-acetylene flame in order to 
upset the band. When the band has been upset suffi- 
ciently, pressure is applied by the vertical plunger to 
force the band firmly against the edges of the spring 
plates. The spring is then turned over and the opposite 
side of the band is subjected to the same process after 
which the spring is placed in a No-oxide bath. 

This machine was placed in service on June 17, 1940, 
and savings over former methods are said to have paid 
for it in five months. 


Counterbalancing 
Driving Wheels 


In order to obtain the actual weights of revolving and 
reciprocating parts on locomotives for the purpose of 
counterbalancing, the rod supports or stands shown in 
one of the illustrations, are used at the Chicago, In- 
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dianapolis and Louisville shop, Lafayette, Ind. These 
stands consist of L2-in. by 3-in. steel bars, bent to the 
shape indicated and bolted to 2%4-in. by 12-in. by 15- 
in. oak base blocks. The vertical legs, 36 in. high are 
drilled with staggered 24-in. holes spaced 3 in. apart. 
The side rods are assembled completely in order that all 
parts may be accurately weighed. They are then hung on 
the stands, leveled as shown, and supported practically on 
knife edges which consist of 34-in. bolts running through 
the holes at the desired location on the stand. Pieces 
of pipe are placed loosely over these bolts in order to 
eliminate any tendency for the rods to bind at the point 
of support. The knuckle joints are lubricated and per- 
mitted to work freely in order to show the proper weight 
at each pin. The scale is then placed under each stand, 
as indicated, in order to obtain the weight at that 
particular pin hole. 

After these weights have been obtained, the rods are 
dismantled and all placed on the scale in order to obtain 
the total weight. The sum of the weights previously 
obtained at the pin holes must equal the total weight 
of the rods so weighed. The front and back ends of 
the main rods are similarly weighed in order to obtain 
the distribution of weight at each end. All reciprocating 
parts, such as piston, crosshead, cylinder packing, cross- 
head key, union link, and necessary pins, nuts and 
washers are likewise weighed on the scale. The weights 
so obtained are recorded on a form and forwarded to 
the mechanical engineer's office where the theoretical 
weights to be counterbalanced at the pin at each location 
are calculated in accordance with the latest recommended 
practice. 

After these weights have been determined, the driving 
wheels are then placed on the balancing stand, as shown 
in the second illustration. The top of the balancing 
stand consists of two parallel steel strips, machined 
accurately 314 in. by 3% in. by 36 in. in length. The 
driving journals rest on these parallel strips, which are 
leveled accurately, both before and after the driving 
wheels are placed in position, in order to permit wheels 
to roll easily. A yoke containing a roller bearing is 
then hung over the pin to be balanced. In the yoke is 
placed the theoretical weight desired to be balanced on 
that pin. This weight consists of brass plate castings, 
which are of various dimensions and convenient size and 
weight, with weights stencilled on them. The weight 
of the yoke itself is also known. 


Supporting stands and plat- 
form scale used in deter- 
mining rod weights on in- 
dividual crank pins at the 
Monon · - locomotive shop, 
Lafayette, Ind. 
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Parallel.bar stand and 
equipment used in counter- 
balancing locomotive driv- 
ing wheels—In the case of 
main drivers, both the ec- 
centric and rods are applied 


After this weight is placed on the pin to be balanced, 
and all rollers and other moving parts properly oiled, 
the eccentric crank and eccentric rod are assembled 
on the main pins in proper operating position, as illus- 
trated, and a double plumb line is then thrown over 
the opposite pin. A circle is accurately scribed from the 
center of the axle equal to the diameter of the pin. With 
the theoretical weight, plus the actual other weights to 
be counterbalanced, hanging on the pin, the counter- 
balance on the side of the pin in question is now in- 
creased or decreased by proper mechanical methods until 
the plumb lines coincide with the scribed diameter of the 
opposite pin on the axle. 

Of course, the eccentric crank and rod are not used 
on other than main wheels. It is good practice to try 
both sides of a pair of wheels before making any actual 
change in counterbalance weight, because any change on 
one side will affect the weight of the other. After changes 
in counterbalances are made, the wheels are re-checked 
until the desired accuracy is obtained. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. A us communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welding Flues with 
Empty and Filled Boiler 

Q.—When welding flues to the firebox tube sheet of a loco- 
motive boiler, is it preferable to have water in the boiler at the 
time of welding?—K. I. M. 

A.—The advantage of welding the flues in the firebox 
tube sheet with water in the boiler is that the heat is 
dissipated more rapidly than when the boiler is dry. 
This allows the welder to proceed without making any 
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allowance for the effect of the heat of the arc upon the 
flue sheet. In welding the flues in the flue sheet when the 
boiler is dry, the welder must first weld one row of 
flues, then skip a row and weld the next row. With a 
dry boiler, one-half the circumference of the flue is 
welded at a time, the second half being welded after 
the first weld has cooled so the heat of the arc will not 
set up stresses in the flue sheet and cause it to warp. 

Either method of welding the flues is satisfactory ; 
the matter of preference depends on conditions in the 
shop in which the work is being done. 


Application of 
Larger Boiler Check Valve 


Q.—We have several Mikado-type locomotives operating at 
200 lb. per sq. in. boiler pressure on which we desire to increase 
the size of the boiler check valves from 2 in. to 2% in. The 
check valves now on the engine have a 3%-in. hole in the shell 
and are secured with six 7-іп. studs on a 534-in. stud circle. 
There is a 9-in. by 9-in. by 5$-in. square liner on the inside of 
the shell secured with four 34-in. rivets, while the new check 
valve requires a beveled seat and is secured with six 7$-in. 
rivets on a 64¢-in. circle. 

Due to the fact that the stud circle in the boiler is not suit- 
able for the new check valve, will it be necessary to relocate the 
boiler checks and plug up the old holes in order to make this 
application ?—M. E. D. 


A.—Fig. 1 illustrates the boiler-check hole and liner as 
outlined in the question. It would be possible to apply 
the 275-in. boiler check in the same location as the pres- 
ent boiler check by applying an outside liner to the boiler 
in the manner as illustrated in Fig. 2. It will be noted, 
however, that to do this, the flanges on the 2%4-in. check 


4- *, Rivets 
Horizontal € 
3'4-hole for 
injector check, 
R.and L. 
A liner inside 
of boiler 


Fig. 1—Original boiler check hole and liner 
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Æ Denotes rivet holes now in boiler to be reamed out 1 ie for rivets. 
$ Denotes stud holes nowin boiler, not used. 
All I rivets in check hole liner. 


1st. Course 
25 hole incheck hole liner 
4 present hole in shell 


Fig. 2—Application of outside liner permits the use of a larger check 
valve in the same location as shown in Fig. 1 


will have to come drilled so that the studs will fall 
directly between the studs now in the boiler. With this 
method of application the bevel seat for the boiler check 
can be made in the liner which will cover the original 
hole in the shell. 
In applying this liner, the original liner on the inside 
“of the shell should be removed. The liner illustrated in 
Fig. 2 is only for the application of a new boiler check 
and is not intended to be used for repairing cracks in 
the original boiler-check hole or any other defects at 
this point. 


Disadvantages of 
Diamond-Shaped Seam 


Q.—Although the diamond-shaped seam has greater efficiency 
than all other types of seams, it is seldom used for the longi- 
tudinal seam of a locomotive type boiler. Why?—W. F. H. 

A.—Although the diamond-shaped seam has almost 

- 100 per cent efficiency and would, therefore, appear to be 
the most advantageous because its use permits a reduction 
in the thickness of the shell and thereby reducing the 
weight and cost of the plates, construction details are such 
that these advantages cannot readily be obtained in 

' practice. 

As the inner welt of this type of seam has to be quite 
extensive in size, the weight saved in the shell itself is 
mostly replaced by the weight of the inner welt strip. 
The size of these welt strips is also a disadvantage in that 
it frequently causes the strip to interfere with some ac- 
cessory or fitting requiring rivets or studs in the shell. 
Furthermore, holes through the seam in line with any 
of the seam rivets in the inner weld would reduce the 
efficiency of the seam which would defeat the purpose of 
using this type of seam. 

The most practical type of longitudinal seams for use 
on locomotive boilers are the sextuple with 82 to 85 per 

: cent efficiencies, the octuple with 87 to 93 per cent ef- 
ficiencies and the decuple with 93 to 98 per cent ef- 
ficiencies. 


What Is 
Caustic Embrittlement? 
Q.—What is caustic embrittlement? —E. R. M. 


A.—Caustic embrittlement is the term applied to the 
chemical intercrystalline fracture of riveted seams in 
boilers. The features of these fractures in boilers are 
characteristic and well defined, and for all practical pur- 
poses are independent of the quality of steel employed in 
their construction. 

They are: (1) The cracking is confined to the riveted 
seams. The plates away from the seams are unaffected. 
Joints above and below the water level are equally liable 
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to have this form of cracking. (2) The cracking begins 
at rivet holes and on the surfaces in contact, not at the 
outside surfaces. (3) The cracking of the plates is 
usually accompanied by the breaking off or cracking of 
the rivet heads, and this is usually the first observable 
symptom. (4) The path of the cracks is along the 
grain boundaries and is not transcrystalline as is the case 
with fatigue failure. 


Saturated and 
Superheated Steam 


Q.—What is the difference between saturated and superheated 
steam, and what is wet and dry steam? Сап superheated steam 
be wet or dry steam?—W. I. D. 


A.—Saturated steam is steam in contact with the 
liquid water from which it was generated at a tempera- 
ture which is the boiling point of the water and the con- 
densing point of the steam. Dry saturated steam is steam 
free from mechanically mixed water particles. Wet. satu- 
rated steam on the other hand contains water particles 
in suspension. Saturated steam at any pressure has a 
definite temperature. 

Superheated steam is.steam at any given pressure 
which is heated to a temperature higher than the tem- 
perature of saturated steam at that pressure. Water 
cannot exist in superheated steam. Therefore, all super- 
heated steam is dry steam. 


Recommended Practice for 
Smokebox Areas 


Q.—In checking the smokebox areas of a Mikado type engine, 
where the areas are based on the cross-sectional area of the tubes 
and flues, should the area of the superheater units be deducted 
from the flue area or should the total flue area be taken? What 
is the recommended practice for smokebox areas?—J. B. S. 


A.—The smokebox areas (or gas area for draft) 
should be based on the net cross-sectional area of the 
tubes and flues. This equals the sum of (1) the total 
internal cross-sectional area of all tubes and (2) the 
total internal cross-sectional area of all flues minus the 
total external cross-sectional area of all superheater units. 
Superheater bands and supports are not considered as 
limiting the cross-sectional area of the flues. 

Example: 

Given, a boiler having forty 53-іп. О. D. flues, No. 9 
B. W. G. thick, and two hundred fifty, 2-in. O. D. tubes, 
No. 12 B. W. G. thick. The boiler is equipped with a 
type A superheater. 

The internal area of the 536-in. flue is 20.26 sq. in. 
The internal area of each 2-in. tube is 2.49 sq. in. Super- 
heafer units are of 1%4-in. О. D. seamless steel, No. 10 
B. W. G. thick. Each unit is composed of four pipes. 
The external area of one pipe = 1.77 sq. in. 

1.77 x 4 = 7.08 sq. in. per unit 
Total cross-sectional area of tubes and flues: 


250 x 2.49 = 622.5 sq. in. 
40 x (20.26—7.08) — 527.2 


Total = 1,149.7 sq. in. 


The A. A. R. recommends smokebox areas for the 
Master Mechanics’ front end based on the net cross- 
sectional area of the tubes and flues representing 100 
per cent, as follows: 


Permissible, Preferred, 

Gas Area per cent per cent 
Minimum net gas area through tubes and 

MOS ЖОК aene ora wa ees daria 00 100 
Net gas area over arch .................. 110-120 115 
Maximum gas area under table plate ...... 95-110 95 
Minimum gas area under table plate ...... 80- 95 85 
Area under draft sheet .................. 65- 80 75 
Net area through netting ............... 110-140 130 
Minimum area of stack ................. 23- 27 
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A 3 YEAR RECORD OF 
CHILLED WHEEL PROGRESS 


+ 1% over 1938 
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Users of chilled car wheels 
find that steady improvements in manufacturing 
make these 4 savings greater than ever before. 


Q Lowest cost per mile e секса Rail Life | 
© Increased Brake Shoe Life © Reduced Machine Shop Cost 
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Uniform Specifications 
Uniform Inspection 
Uniform Product 
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Railway Affairs... 


Railroads Transport 
Military Personnel 


While it has not attracted much attention. 
the railroads are being called upon to trans- 
port large numbers of officers and men of 
the Army, Civilian Conservation Corps, 
Marine Corps and Navy, as well as draft- 
ees. А statement from the Association 
of American Railroads indicates that more 
than 207,000 officers and men were trans- 
ported in January “without the slightest 
difficulty or interference with other traffic.” 
While many of these men were transported 
on regular trains, 385 special trains were 
required in that month. 


C. of C. on 
Consolidations 


A report on railroad consolidation has been 
made by the Transportation and Communi- 
cation Department Committee of the 
Chamber of Commerce of the United 
States. It points out that the carriers 
"have both the need and opportunity now, 
as never before, to streamline their plant, 
cut away unnecessary trackage and serv- 
ice, and establish a practical working base 
on which they can hope to utilize their 
inherent advantages and earn a fair return 
under fair regulation of all competing 
forms of transportation." It points out 
that consolidation should facilitate aban- 
donment of branch lines, which are no 
longer profitable and which frequently 
more than eat up the earnings of the main 
lines. 


St. Lawrence Project 


The Department of Commerce, at the re- 
quest of President Roosevelt; is making a 
series of reports on the economic aspects 
of the St. Lawrence waterway and power 
project. The first of seven reports was 
made in February. It is entitled “History 
of the St. Lawrence Project,” and is in 
the form of a 39-page document. It out- 
lines the various governmental and other 
surveys of the St. Lawrence which have 
been made from time to time and discusses 
also the negotiations and treaty making 
efforts of the United States and Canada. 
In relation to national defense, it charac- 
terizes President Roosevelt’s recent mes- 
sage to the St. Lawrence Seaway Confer- 
ence as a dramatic presentation of the 
thought that the seaway, “long defended 
as a great improvement to facilitate nor- 
mal trade relations, is even more impor- 
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tant in times of emergency.” At a press 
conference on February 11, President 
Roosevelt said that the St. Lawrence ques- 
tion is something for Congress to decide. 
He did not say, however, when he might 
again request Congress to consider it. 


Mosquitos in 
London Subways 


The use of the London subway or tube 
stations for air raid shelters and as sleep- 
ing quarters has had one unusual and quite 
unexpected result. Conditions have proved 
favorable toethe propagation of mosquitos, 
and this not alone during the summer sea- 
son, but during the entire year. There 
always have been shallow, stagnant pools 
of water, but otherwise conditions were 
unfavorable for the breeding of mosquitos. 
Now the all-night residents furnish an 
abundant food supply, the temperature is 
frequently above 70 deg. F., and there is 
an absence of all natural enemies. This 
makes possible the continuous breeding 
throughout the year. Steps are being taken 
to overcome this nuisance by spraying with 
the proper chemicals. 


Export Traffic 
Handled Efficiently 


Railroaders still recall with feelings of dis- 
comfort the traffic congestion at the ports 
during the first World War. That ad- 
vantage is being taken from the lessons 
learned at that time is indicated by the 
facility with which the railroads are now 
able to unload their freight cars and keep 
them on the move. In January of this 
year, for instance, 41,909 cars of export 
freight, other than grain, were unloaded at 
Atlantic and Gulf ports. Only 2,012 cars 
of grain for export were unloaded in the 
same month, as compared with 6,208 last 
year. Ralph Budd, Transportation Com- 
missioner of the National Defense Advis- 
ory Commission, made the statement in an 
official bulletin of that Commission that 
"during 1940, increases in export move- 
ment through certain North Atlantic ports 
—as high as 100 per cent over 1939 levels 
and approximately equaling the 1918 peak 
—have been handled without congestion 
and without undue detention of loaded 
freight cars or overcrowding of terminal 
facilities." This has been made possible 
by the close and intelligent co-operation 
exercised by the government departments, 
the national defense organization and the 
Association of American Railroads. 


(Turn to second left-hand page) 


Vacations with Pay 

About 750,000 employees of 14 non-operat- 
ing railroad unions have received ballots to 
vote on the question of striking to enforce 
their demand for two weeks' vacation with 
pay. George M. Harrison, president oí the 
Brotherhood of Railway Clerks, is head- 
ing up the fight. After a visit to the White 
House he indicated that he had laid the 
situation before the President, expressing 
"our regret over the necessity for pursu- 
ing the case in this manner in view of the 
defense situation"; but "there is no other 
course.” If the vote favors a strike, Mr. 
Harrison expects the case to go to am 
emergency board appointed by the Presi- 
dent. That board would have 30 days to 
make its report and status quo must be 
maintained for 30 days after the making of 
the report. Mr. Harrison estimates that 
the granting of these demands will cost 
the railroads about $38,000,000 a year. 


Grade Crossing Accidents 


During 1940 there were 1,814 fatalities re- 
sulting from accidents at highway-railroad 
grade crossings, according to the Safety 
Section of the Association of American 
Railroads. This is greater than in any 
vear since 1930, except for ]937 when 
there were 1,875 such fatalities. It marks 
an increase of 416 over 1939 and 297 com- 
pared with 1938. The increase is said to 
be due largely to the fact that more trains 
and automobiles were in operation. That 
many of these accidents are due to gross 
carelessness and thoughtlessness is indi- 
cated by the fact that about 80 per cent 
of them involved motorists at crossings іп 
the vicinity of their homes. 


Transport-Study Board 


Although the Transportation Act of 
1940 directed the President to appoint a 
study board, no progress seems as yet to 
have been made in that respect. While 
Congress regarded this as a vital matter, 
the railroads apparently must patiently 
await their turn until the powers that be 
get ready to act. It has been suggested 
that Owen D. Young, the retired chair- 
man of the General Electric Company, 
who is directing the National Resources 
Planning Board's transportation study, 
would be an ideal man to head up the 
new board. It is understood, however, that 
he does not care to function in that ca- 
pacity. The National Resources Board 
has made some considerable progress in. 
its studies and there is a possibility that 
these may be available for the use of the 
new board which is required by the Trans- 
portation Act. 
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HE Franklin System of Steam Distribu- 

tion was disclosed to railroad men at 
the Atlantic City Convention in 1937. 

Pursuant to the statement made at that 
time that this was under test development, 
the Franklin Company built a complete 
Steam Distribution System which was sub- 
jected to extensive laboratory tests on a 
test plant especially constructed for the 
purpose. This unit was operated twenty- 
four hours a day for the equivalent of 
155,000 miles at an operating speed of 
eighty (80) miles per hour. 

From time to time changes in details were 
made in the design. After the tests were 
completed, a second unit was built and 
operated on the test plant under similar 
conditions, for a total of 35,000 miles. 

This unit was then applied to one of The 


Pennsylvania Railroad high-speed Pacific 
type passenger locomotives, and after a 
few weeks' service was subjected to ex- 
tensive dynamometer tests in road service 
by the Railroad. 

The locomotive was then operated in 
regular pool service on high-speed runs 
and after a year's service, and through the 
courtesy of The Pennsylvania Railroad, it 
was placed on the Pennsylvania test plant 
at Altoona and subjected to further ex- 
haustive tests at speeds up to one hundred 
(100) miles per hour. 

The results from this research program 
are so gratifying that the Franklin System 
of Steam Distribution is now offered to the 
railroads as a marked advance in the de- 
velopment of the steam locomotive. 
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Among the 


Clubs and Associations 


New York RaiLRoAD CLUEB.—Meeting 
held February 20. Speaker: S. C. John- 
son, assistant vice-president, Dearborn 
Chemical Company. Subject: The Be- 
havior of Steam and Water in a Locomo- 
tive Boiler, illustrated by motion pictures 
of a boiler interior taken from the dome 
of a locomotive operating in fast freight 
service on the Missouri Pacific. Motion 
picture entitled “What Happens in a Loco- 
motive Firebox?” Introductory remarks 
and explanatory comment by A. A. Ray- 
mond, superintendent fuel and locomotive 
performance, New York Central. 


NortH AMERICAN AIRBRAKE ASSOCIA- 
TION.—The North American Airbrake As- 
sociation was organized at a recent meeting 
in Parsons, Kan., by representatives of ten 
railroads and industries from Missouri, 
Kansas, Oklahoma, Illinois, and Nebraska. 
The program adopted for 1941 calls for a 
meeting at Kansas City in May and an 
annual meeting at Springfield, Mo., in Sep- 
tember. Officers elected were as follows: 
President, W. E. Vergan, supervisor of 
airbrakes of the Missouri-Kansas-Texas ; 
first vice-president, A. Malmgren, traveling 
fireman of the St. Louis-San Francisco; 
second vice-president, L. S. Bean, airbrake 
room foreman of the Missouri-Kansas- 
Texas; third vice-president, C. B. Tram- 
blie, airbrake supervisor of the Chicago, 
Burlington & Quincy, and secretary-treas- 
urer, C. R. Ehni, mechanical inspector of 
the St. Louis-San Francisco. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 


ArLLiED Rartway Suppty Association, — J. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN SOCIETY oF MECHANICAL ENGINEERS. 
—C. E. Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Diviston.—C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. 

Macuine $норР Practice Division.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

ATERIALS HANpDLING Division. — Е. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Оп, anD Gas Power Division.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
street, New York. 

Fuets DivisioN.—D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New York. 

ANTHRACITE VALLEY Can ForEMEN’s ASSN.— 
Exec. sec., Walter B. Riggin, 215 Swartz 
street., Dunmore, Pa. Meets third Monday 
of each month at Wilkes-Barre, Pa. 

ASSOCIATION OF AMERICAN RartLroaps.—Charles 

_ Buford, vice-president Operations and 
Maintenance Department, ransportation 
Building, Washington, D. C. 

OrrnATING Section. — J. C. Caviston, 30 
Vesey street, New York. 

Mecuanicat_Division.—A. C. Browning, 
59 East Van Buren street, Chicago. Meet- 
ing at Hotel Jefferson, St. Louis, Мо, June 
19 and 20. 

PurRcHASEs AND Storrs DivisioN.—W. J. 
Farrell, 30 Vesey street, New York. 

Мотой Transport Division. — George M. 


118 


гаар, Transportation Building, Washing- 
ton, D. C. 

Canavian Rartway Crus. — С. R. Crook, 4415 
Marcil avenue, N. D. G., Montreal, Que. 
Regular meetings, second Monday of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 

Dt PARTMENT Association ОР Sr. Louts.-- 
J. J. Sheehan, 1101 Missouri Pacific Bkig., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
july and August, DeSoto Hotel, St. Louis, 
о, 


Car 


Car Di partment Ovricers’ Ass: cration.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. Annual meeting Sep- 
tember 22, 23 and 24, 1941. 

Car FonEMEN's Association or СитсАСО.—-С. К. 
Oliver, 8238 S. Campbell avenue, Chicago 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car Foremen's Association oF ОМАНА, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, la. Regular 
Thursday of each month. 

CrwTRAL RaiLwav CLum or BurrALo.—Mrs. M. 

Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular mectings, second Thursday 
of each month, except June, July and Au- 
gust, at Hotel Statler, Buffalo. 

Eastern Car FOREMEN'S Association.—W. P. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Friday of January, Feb- 
ruary, March, April and October at Engi- 
neering Societies Bldg., 29 West Thirty-ninth 
street, New York. 

INDIANAPOLIS CAR INSPECTION ASSOCIATIC Хх. — 
R. A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Todianapolia; at 7 р т. 

INTERNATIONAL RatLway FUEL АѕѕосгАТІОМ.— 
See Railway Fuel and Traveling Engineers' 
Association. 

INTERNATIONAL КАП лү GENERAL | FOREMEN'S 
AssociATION.—See Locomotive Maintenance 
Officers’ Association. 

Locomotive. MAINTENANCE OFFICERS’ ASSOCIA- 
TION.—J. E win, general foreman, loco- 
motive department Missouri Pacific, North 
Little Rock, Ark. Meeting September 22, 23 
and 24, 1941. 

Master Borrer Makers’ Association.—A. Е. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. Annual meeting September 
22, 23 and 24, 1941. 


meetings, second 


New. EwNcraup RaitgoAD Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Rep- 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 

New Yorx RaitRoAD CLun—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Thursday in each month, except June, 
July, August, September and December at 
29 West Thirty-ninth street, New York. 

NorTH AMERICAN AIRBRAKE ASSOCIATION.—C. R. 
Ehni  (secretary-treasurer), mechanical in- 
spector, St. Louis-San Francisco, Springfield, 

o. 

Nortuwrst Car Men’s Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 

NoxruwesT Locomotive Association. — С. T. 
Gardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings last Monday of each 
month, except June, Tay and August. 

Paciric Ratmway Crus.—Wiliam S. Wollner, 
Р: Вох 3275, San Francisco, Cal 
Monthly meetings alternately in northern and 
southern California. 

RaiLwav CLuB or Ріттѕвоксн.—]. D. Conway, 
1647 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 

RaiLway FUEL AND TRAVELING ENGINEERS’ As- 
sociATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 

дола meeting, September 22, 23 and 


RaiLwAv Supply MANUFACTURERS’ ASSOCIATION, 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB.— 

Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May; T and September. An- 
nual meeting, thir hursday in November, 

A Hotel, Atlanta, Ga. 

Toronto Rattway Crus.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto, 

nt. 

TRAVELING ENGINEERS’ AssociATION.—See Rail- 
way Fuel and Traveling Engineers’ Asso- 
ciation. 

Western RarLway Cius.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August and September. 


An ACF-built combat tank being loaded into an end-door box car by means of a ramp 
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—— NEWS — 


Santa Fe Diesel Locomotive 
Freight Run 


The new 5,400-hp. Diesel-electric freight 
locomotive, recently delivered to the At- 
chison, Topeka & Santa Fe by the Electro- 
Motive Corporation, General Motors sub- 
sidiary, La Grange, Ill., and placed in regu- 
lar main-line freight service at Argentine, 
Kan, on Feb. 5, completed its first run 
to Los Angeles, Calif, on February 8. In 
handling this freight train the Diesel-elec- 
tric locomotive demonstrated notably re- 
liable performance, ample power to haul 
the train up heavy grades, and ability by 
means of the dynamic braking feature to 
ease the train down heavy grades with 
substantially less air-brake application and 
attendant wheel heating and brake-shoe 
wear. 

The test was witnessed by responsible 
officers and engineers of both the railway 


Maximum grades ranged írom 1.27 to 3 
per cent. At a speed of 20 m. p. h. the 
retarding effect exerted was 48,000 Ib. and 
the horsepower 2,560. At 29 m. p. h. the 
corresponding figures were about 35,000 
Ib. and 2,730 hp. 

Where the dynamic retarding brake was 
used, it was necessary to set the train 
air brakes only about one fourth as much 
as usual. 'Thére was no evidence of ex- 
cessive wheel heating throughout the run 
and when stops were made aíter descend- 
ing heavy grades, the wheels never much 
exceeded bare hand temperature.. The total 
energy absorbed by the dynamic brake dur- 


ing its use on this run is estimated at nine- 
teen billion seven-hundred million foot 
pounds, or approximately 10 per cent of 
the energy used to move the train during 
the entire run. 

The locomotive is 193 ft. long from 
coupler to coupler, weighs 464 tons with 
fuel and sand and has a tractive force of 
220,000 Ib. at starting. The power plant 
consists of four 16-cylinder General Motors' 
two-cycle Diesel engines, a generator di- 
rectly coupled to each engine and 16 trac- 
tion motors of which one is located on each 
of the 16 axles of the eight four-wheel 
trucks. 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the February Issue 


LOCOMOTIVE ORDERS 


è : No. of 
and the locomotive builders and press Road Locos. Type of Loco. Builder 
representatives, who were accommodated ^ Chesapeake & Ohio ............... в 4-6-4 zs Baldwin Loco. Wks. 
: E : 4-8-4 (J3a ima Loco. s. 
in five business cars coupled back of the Chicago, Burlington & Quincy’ .... 5 360-hp. Diesel-elec. General Electric 
locomotive and dynamometer car and just 6 600-hp. Реке. | Ei ў ^ 
H H 15  1,000-hp. Diesel-elec. ectro-Motive Corp. 
ahead of the mixed freight cars and А 4  2.000-hp. Diesel-elec. pass. 
caboose which constituted the rest of the Denter ae cee Western 5 4-6-6-4 aldin Го, Ме 
; ; Jetroit, Toledo & Ironton .. 4 2-8-2 ima Loco. Wks. 
train. No special attempt was made for a Maine Central ............ 2 1,600-hp. Diesel-elec. American Loco. Co. 
speed record, the usual number of delays e 4 vi 1,380-hp. Diesel-elec. General Electric 
for passenger and other train meets being Missouri Pacific? ................. 1 1,000 lip. Dizia alec | Electro-Motive Corp. 
encountered. 1 1,000-hp. Diesel-clec. American Loco, о; 
H 5 ; А 00-hp. Diesel-elec. aldwin Loco. s. 
The train consisted of between two and 2. $035 Dou. бау i pas 
three thousand tons in a varying number of 3 360-hp. Diesel elec. Whitcomb Loco. Wks. 
3 360-hp. Diesel-elec. avenport-Besler Corp. 
are from 49 to 68, and was handled $ Northern: Расій. авала 3  1,000-hp. Diesel-elec. Electro-Motive Corp. 
distance of 1,782 miles from Argentine, to 2  1,000-hp. Diese сес, Baldivis Lose Wi 
i i i 2 1,000-hp. Diesel-elec. aldwin Loco. s. 
Los Angeles, in 55 hrs. running time.. The Pere Marquette .................. 12 -4 n Lima Loco. Wks. 
average speed was 32.5 т. p. h, maximum Southern Pacific ................ 8  600-hp. Diesel-elec. Electro-Motive Corp. 
i se- 5 660-hp. Diesel-elec. merican о. Co. 
speed 65 m. p. h., таша drawbar hor > e 2 600-hp. Diesel-elec. Baldwin Loco. Wks. 
power, 4,400; gross ton-miles in thousands, ^ Union Расїйс.................... 5* 4.8.8.4 American Loco. Co. 


5181; fuel consumption per mile, 6.05 gal- 
lons. 

Dynamic braking was used at four places 
during the run for a total of 83 miles. 


Locomotive INQUIRIES 
20 4-8-4 


(Continued on page 120) 


Grand Trunk Western 


Santa Fe 5,400-hp. Diesel-electric freight locomotive 
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196 Circulators ordered 
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In the month of January, alone, the American Arch 


Company received orders for 196 Security Circulators 


E s bm de " : View illustrating the positioning of Security 
to be installed on 30 locomotives. This is graphic evi- Circulators in an average size of locomo- 


tive firebox prior to installing the brick arch. 
dence of railroad approval of The Security Circulator. 


The performance record of the 660 units that have been 
installed during the last six years is responsible for 


the trend towards Security Circulators. 


As the Security Circulator is adaptable to any type of 


locomotive you can improve the efficiency and de- 


Typical Security Circulator and brick Arch 
Installation in a locomotive firebox. The 
А small sectional brick are as readily applied 
new, locomotives. as in an ordinary arch tube firebox. 


crease the maintenance of your old, as well as your 


ARCH COMPANY, INC. 


Security Circulator Division 
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Fartont-Cor Okpbrks 
No. of . 

Road Cars Type of Car Builder 
Bessemer & Lake Erie ........... 5  90.ton hopper PUR Std. os ud i 
‘he: Ohio: «scis Du 250 оңоп box American. Car "dry. Co. 
Clem LE 250. 50 ton box Gen. American Trans. Corp. 

2580. 50 ton box Pull. Std. Car Mfg. Co. 

250. $0-ton box Mt. Vernon Car Mfg. Co. 

50 50-ton flat Bethlehem Steel Co. 
Chicago & North Western ........ 750 50-ton вооа j Gen. Amer. Transp. Corp. 

280. 30.ton gondolias 

2n ооп bu у Bethlehem Steel Со. 

S00 Soton box Pull.-Std. Car Mfg. Co. 
Chicago, Burlington & Quincy ..... -*0 Ballase's Rodger Ballast Car Co. 

| 20% 5%чоп hopper ] | 
1.500 50 ton box P Company shops 

225. Auto parts cars i 

mee Flat ! "Company shops 

ae Work | * Company shops 
Grand Trunk Western ............ 200. 704оп gondolas Magor Car Corp. 

Тон 7o-ton flat Greenville Steel Car Co. 

300. 4U-ton automobile Pressed Steel Car Co. 
Linde Air Products Co. ........... JU 70-ton box Pressed Steel Саг Co. 
McKeesport Connecting ........... а 70-ton low-side копах American Car & Fdry. Co. 
Missouri Pacific? ................. n un. how © | American Car & Fdry. Co. 

400. 85 ton. hopper i , ^ > 

70. iion covered hopper — | Mt. Vernon Car Mfg. Co. 

300. 55-ton hopper Bethlehem Steel Co. 
Pacific Fruit Express ............. LODO Refrigerator Расе Car & Fdry. Co. 
Pere Marquette .................. 30 Caboose St. Louis Car Co. 


St. Louis Refrig. Car Co. ........ 3S 


Refrigerator 


Company shops 


Tennessee Coal, Iron & Railroad Co. 20  7u.ton flat 
20  70.ton gondolas Pull.-Std. Car Mfg. Со. 
6  70ton hot-hole 
Toronto, Hamilton & Buffalo ...... 75  75-ton low:side &ondolas ; Natl, Steel Car Corp. 
Union Pacific „зз. rescos кек И. Фә 300 — šo-ton flat 
bui $0. 7u-ton mill-ty pe. gondolas { Pull.-Std. Car Mfg. Co. 
United States Navy Dept. ........ 33 554оп box Greenville Steel Car Co. 
United States War Dept. .......... 20  40.ton box Greenville Steel Car Co. 
Virginian эз за клу к Ыы ал ба ба ка 100 50-оп box Pressed Steel Car Co. 
FnricuT-CAR INQUIRIES 
Ann Arbor ........... leere 25 SS.ton hopper ——— — ...........eese sese 
Atchison, Topeka & Santa Fe...... 10 ог12 504оп box ....eueuuuselsssss. 
Canadian National ................ 250 70-ton hopper eee cece eee cence 
200,326.47 PP, E ne MSN БУСЫ» 
150 Ballast ы cece ee ence ee 
1235 BO-ton ore ——  ................ essen. 
Minneapolis & St. Louis .......... 75 Autobox — 2... 
PassENGER-CAR. Ounta 
No. of 
Road Cars Type of Car Builder 
Chicago, Rock Island & Pacific .... 3 Pass. Edw. G. Budd Mfg. Co. 
Missouri Pacific? ................. 1 Rail motor car American Car & Fury. Co. 
New York Central ................ 2 Mail and mail storage 
2 Tavern-lounge-baggage 
6 Parlor 
4 Dining 5 Edw. G. Budd Mfg. Co. 
16 Coaches 
2  Obser.-buffet 
PassENGER-CAR Тхор 
Chesapeake & Ohio .............. 20 Coaches ——  ....420.. 
Norfolk & Western ............... 15 Coaches .— —  ............2...2... 
Union Pacific ........... 10, 15, 20 and 30 Baggage ыи  ...................... 
10 апа 20 Mail-baggage ka cece ee cena eee 


10, 20, 25 ог 30 Chair 


! For the 30 Diesel-electric locomotives the C. B. & Q. plans to spend $2,437,279. 

‘a For the C. B. & Q. $6,481,000 has been allotted for this equipment. 

1b For the Colorado & Southern. $985,000 has been allotted for this equipment. 

1e For the Fort Worth & Denver City. $2,130,000 has been allotted for this equipment. 

? The 18 Dieselelectric switching locomotives, the 1,272 freight cars, and the rail motor car in- 


volve an expenditure of $4,338,000. 
3 Total cost of order estimated at $900,000. 


‘In addition to 15 4-8-8-4 type locomotives ordered from the same builder as reported in the 


February issue. 


5 Equipment to be used for two trains to replace present Empire State Express which celebrates 


its fiftieth anniversary this year. To cost between 


$2,000,000 and $2,500,000. The new trains will 


be hauled by fully-streamlined steam locomotives of the Hudson-type of a design similar to that of 


the locomotives now hauling the Twentieth Century Limited. 


have not as yet been made available. 


Details as to builder of locomotives 


eee 


Cornell Scholarships for 
Apprentices 


Tue College of Engineering, Cornell 
University, will receive applications until 
April 1 for the John McMullen industrial 
scholarships, which pay $400 a year for a 
four-year college course in engineering. 
Applicants must be high school graduates, 
must have served some time as workers 
of industry, preferably in a regular train- 
ing course and must be recommended by 
their employers as men of special ability 
whose careers would be helped by a col- 
lege course in civil, electrical, mechanical, 
or chemical engineering. Scholarships 
providing $600 per year and freedom from 
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tuition fees for research graduate assist- 
antships in engineering, including civil, 
electrical and mechanical engineering, rail- 
way engineering and theoretical and ap- 
plied mechanics, have been offered by the 
Engineering Experiment Station of the 
University of Illinois, Urbana, Ill. Ap- 
plications for these, however, closed on 
March 1. 


Equipment Purchasing 
and Modernization Programs 
Chicago & North Western.—The C. & 


N. W. has received permission from the 
district court to purchase freight and pas- 


* 


senger equipment to cost approximately 
$7,500,000. The freight equipment includes 
1,000 50-ton gondola cars, 500 50-ton 50-ft. 
box cars and 200 70-ton ore cars. The 
company is reported to have allocated 750 
gondola cars to the General American 
Transportation Corporation and 250 gon- 
dela cars to the American Car and Foun- 
dry Co. The passenger equipment consists 
of five 2,000-hp. Diesel-electric locomotives, 
sixteen coaches, four combination baggage- 
tap room cars, three dining cars and two 
parlor cars. The railroad plans to use 
this equipment between Chicago and Wis- 
consin points and possibly some points in 
southern Minnesota. 

The road has asked the Interstate Com- 
merce Commission for authority to assume 
liability for $5,527,000 of equipment trust 
certificates, maturing in 10 equal annual 
installments on March 1 of each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part of the pur- 
chase price of the new equipment. 

Chicago, Burlington & Quincy.—The C. 
B. & Q. will build a large number of 
freight cars in its own shops during 1941. 

Chicago, Rock Island & Pacific—The 
Rock Island has been authorized by the 
federal district court on February 10 to 
spend $7,797,058 for improvements during 
1941. ОҒ this amount, $6,583,232 is for 
betterments to roadway and structures, 
$844,576 is for improvements to equipment 
and $369,250 is for the purchase of new 
rolling stock. An allowance of $328,788 is 
made for improvements to shops and en- 
ginehouses and the installation of improved 
shop machinery and tools. The equipment 
program includes the purchase oí 10 Diesel- 
electric switching locomotives, 5 of 30 
tons and 5 of 44 tons, the application of 
roller bearings to locomotives and the en- 
largement of tanks and tenders. Automo- 
bile loaders will be installed in freight cars 
and 25 caboose cars will be built in com- 
pany shops. In addition, the budget pro- 
vides for the purchase of two streamline 
cars for overflow Rocket train travel. 

Great Northern.—The Great Northern 
is rebuilding eight locomotives at its Hill- 
yard, Wash., shops. 

Illinois Central.—Division 4 of the Inter- 
state Commerce Commission has ‘amended 
its order in Finance Docket No. 13045 so 
as to permit this company to (1) substitute 
one 1,000-h.p. and two 2,700-h.p. Diesel- 
electric locomotives for three 2,000 h.p. 
Diesel transfer locomotives contemplated 
in the original order, and (2) purchase an 
additional 115 70-ton all-steel covered hop- 
per cars at a cost of $447,750. The pur- 
chase of the additional cars was made 
possible because of price concessions given 
by the manufacturers on the other equip- 
ment authorized to be purchased. 

Illinois Terminal.—The Illinois Terminal 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $560,000 of equipment trust certificates, 
maturing in 10 equal annual installments 
of $56,000 on February 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part payment for 
equipment costing a total of $706,000 and 
consisting of 250 50-ton all-steel box cars. 

Minneapolis, St. Paul & Sault Ste. 
Marie.—The M., St. P. & S. S. M. has 

(Continued on page 121) 


Rallway Mechanical Engi 
wey MARCH. "Sai 
= T (E gni З he rm 


TO MEET 


TODAY'S 
DEMANDS 


Locomotives now on branch lines would be capable of effective main line 
service... if they were modernized. » » » By the use of higher degrees of 
superheated steam, and the reclamation of waste heat, you can increase 
substantially the capacity of older locomotives. » » » When traffic in- 
creases and new power is not quickly obtainable, rejuvenate the older 
locomotives for main line service — 


— LE CANA you. 


L^ SUPERIEA 


Representative of 
AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK 


122 S. Michigan Ave. CHICAGO 


AMERICAN THROTTLES + STEAM DRYERS 


т - Montreal, Canada 
T STEAM INJECTORS * PYROMETERS N » 


THE SUPERHEATER COMPANY, LTD. 
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asked the District court for permission to 
order 50 ballast cars from the American 
Car and Foundry Co. and 100 flat cars 
from the Pullman-Standard Car & Manu- 
facturing Co. 


New York Central.—This company has 
asked the Interstate Commerce Commission 
for authority to assume liability for $10,- 
900,000 of equipment trust certificates, ma- 
turing in 10 equal annual installments of 
$1,090,000 on February 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part of the pur- 
chase price of new equipment costing a 
total of $12,173,885 and consisting of 200 
70-ton steel flat cars, 600 55-ton steel box 
cars, 145 55-ton steel auto box cars, 100 
55-ton end door box cars, 36 oil-electric 
switching locomotives, 95 all-steel pas- 
senger coaches, 16  all-steel passenger 
coaches, six all-steel parlor cars, four all- 
steel dining cars, two all-steel observation- 
buffet cars, two all-steel tavern-lounge- 
baggage cars, and two all-steel Railway 
Post Office mail and storage cars. The 
application points out that all the equipment 
enumerated following the 95 all-steel pas- 
senger coaches will be of stainless steel 


THE Hutson Grate Company, Keokuk, 
Iowa, has opened a temporary demonstra- 
tion office at 322 South Michigan avenue, 
Chicago. 

* 


Mitrorp J. Cross has been appointed 
representative in the western territory for 
the Hunt-Spiller Manufacturing Corpora- 
tion, with headquarters in South Boston, 
Mass. 

* 


James A. Curtis, sales representative 
of the Carnegie-Illinois Steel Corporation, 
with headquarters at Chicago, has been 
appointed sales manager of the Marquette 
Railway Supply Company, Chicago. 


* 


CuicAco MaLLEABLE CASTINGS Com- 
PANY.—W. L. Beaudway has been appoint- 
ed executive vice-president and J. T. 
Llewellyn, II, has become vice-president, 
of the Chicago Malleable Castings Com- 
pany. 

* 


BarpwiN Locomotive Works.—Stewart 
McNaughton has been appointed special 
representative by the Baldwin Locomotive 
Works to act in an advisory capacity and 
assist the vice-president in charge of sales 
and the general sales manager. C. A. 
Campbell, formerly foreign sales manager, 
has become sales manager of the locomotive 
division. C. G. Pinny, formerly technical 
representative in South America, succeeds 
Mr. Campbell as foreign sales manager. 
C. A. Bercaw has been appointed sales 
manager for Diesel-electric locomotives, 
and Н. L. Weinberg, chief service engineer, 
for Diesel-electric locomotives. 
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and will constitute equipment for two com- 
plete passenger trains. 


New York, New Haven & Hartford.— 
The New Haven is contemplating the pur- 
chase of 1,000 box cars and 25 cabooses. 

Northern Pacific—This company has 
asked the Interstate Commerce Commission 
for authority to assume liability for $3,- 
000,000 of equipment trust certificates, ma- 
turing in 10 equal annual installments of 
$300,000 on February 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as a part of the pur- 
chase price of new equipment costing a 
total of $3,475,000 and consisting of eight 
two-cylinder 4-8-4 passenger and freight 
locomotives, six four-cylinder articulated 
4-6-6-4 freight locomotives, three 1,000 hp. 
125-ton Diesel-electric switching locomo- 
tives, two 1,000 hp. 120-ton Diesel-electric 
switching locomotives, and two 1,000 hp. 
115-ton Diesel-electric switching locomo- 
tives. 


Pacific Fruit Express. — The Pacific 
Fruit Express, subsidiary of the Union 
Pacific and Southern Pacific, has under- 
taken a 1941 improvement program in- 
volving an expenditure of about $15,500,- 


Supply Trade Notes 


ALFRED R. WALKER, electrical engineer- 
equipment, Illinois Central, Chicago, has 
been appointed automotive sales engineer 
of the American Car and Foundry Co., 


A. R. Walker 


with headquarters at New York. In his 
new position, Mr. Walker has to do with 
the development and promotion of rail- 
motor cars and Diesel-hauled streamline 
trains. Born in Pierceton, Ind. in 1892, 
Mr. Walker was educated at Goshen col- 
lege and the University of Cincinnati, and 
entered railway service with the Winona 
Interurban during summer vacations. Fol- 
lewing graduation, he taught high school 
for three years and was employed by steel 
mills in electrical work for seven years. In 
1923, he entered the employ of the Illinois 
Central as a draftsman, later becoming in- 
spector and junior and assistant engineer. 
In 1927 he became draftsman with Byl- 


000. Included is an order for 1,000 new 
refrigerator cars placed with the Pacific 
Car & Foundry Co. at a total cost of ap- 
proximately $4,500,000. The company’s 
maintenance program for the first half of 
1941, involving the rebuilding and repair 
of more than 3,000 refrigerator cars at esti- 
mated cost of $11,000,000, provides for the 
reconstruction of 2,000 cars with entirely 
new bodies and latest type air brakes, 
heavy repairs to 1,000 cars and lighter 
repairs to others. 

St. Louis-San Francisco.—The 1941 bud- 
get of the St. Louis-San Francisco calling 
for the expenditure of $1,114,853 has been 
approved by the federal district court. Of 
this amount $62,000 is for two 44-ton 
Diesel-electric switching locomotvies. 


N. Y. C. 4-8-2 Locomotives— 
A Correction 


'The boilers of the New York Central 
4-8-2 type Locomotives described in the 
January issue of the Railway Mechanical 
Engineer have Type E, 100 unit, double- 
loop superheaters with American throttles 
and not single-loop units as mentioned on 
page 3 of that article. 


lesby & Co., and a year later returned to 
the Illinois Central as electrical equipment 
engineer, later becoming electrical en- 
gineer-equipment. Mr. Walker served as 
chairman, Electrical Section, Mechanical 
Division, A. A. R., from 1937 to 1939. 

* 


G. DonaLp SPACKMAN, formerly general 
superintendent, has been appointed general 
manager of the Lukens Steel Company. 


* 


A. C. Harvey Co., Allston, Mass., have 
been appointed jobbers of the line of Ho- 
bart multi-range arc welders to collaborate 
with Leo Gordon of the New England 
distributing office of the Hobart Brothers 
Company. 

* 


THE Superior Car Door Company Chi- 
cago, has been organized to acquire the 
steel car door and door fixture business of 
the Chicago Railway Equipment Company. 
The trade name “Creco” has been changed 
to “Superior.” 

* 


EaRL E. THULIN, as western divisional 
manager, under the account of The Earl 
E. Thulin Company, 122 South Michigan 
avenue, Chicago, now represents the Joyce- 
Cridland Company, Dayton, Ohio, in it: 
northwestern territory. Mr. Thulin was 
previously vice-president and general man- 
ager of sales of the Duff-Norton Manufac- 
turing Company, with headquarters at Chi- 
cago. Mr. Thulin is a graduate of Lane 
Technical High School and Junior College, 
Chicago. During 1918 and 1919 he was 
with the Armour Car Lines Shops. In the 
latter year he joined the Duff-Norton sales 
organization. 
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MirLLER-LEWIS RAILROAD EQUIPMENT 
Corr.—John W. Miller has been elected 
president, Thomas E. Daley, vice-president 
and Francis Murphy, secretary, of the 
Miller-Lewis Railroad Equipment Corpora- 
tion, with headquarters in New York City. 
J. F. McDonnell, formerly connected with 
the New York Central, has been appointed 
manager of the company's Chicago branch. 

* 


Joun F. Van Nort has been appointed 
sales manager, Western Division, of the 
Duff-Norton Manufacturing Company of 


John Van Nort 


Pittsburgh, Pa. Mr. Van Nort, who will 
be located at Chicago, was previously with 
a United States Steel Corporation subsid- 
iary in various sales capacities in eastern 
territory. 

* 

LuNKENHEIMER CoMPANY.—Harry A. 
Burdorf, vice president in charge of sales, 
and Frank P. Rhame, vice president in 
charge of sales engineering, have been 
elected to the board of directors of the 
Lunkenheimer Company. 

* 


THE OkourrE Company, Passaic, N. J., 
on January 15, 1941, have opened a district 
office at 1212 Comer building, Birmingham, 


General 


JoHN Burns, works manager of the 
Canadian Pacific at Montreal, Que., has 
retired because of ill health. Mr. Burns 
has been works manager for more than 
21 years. 


W. S. Моѕғгү, mechanical engineer of 
the Clinchfield, with headquarters at Er- 
win, Tenn. has been appointed also as- 
sistant to the general manager. 


M. R. BENSON, master mechanic on the 
Michigan Central at St. Thomas, Ont., has 
been appointed to the newly created posi- 
tion of assistant superintendent of equip- 
ment. 


FRANK KENNETH MITCHELL, assistant to 
general superintendent motive power of the 
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Ala. Dewey A. White, formerly sales en- 
gineer in the Atlanta office, and 17 years 
with Okonite, has been appointed manager 
of the new branch. The south central ter- 
ritory will include Tennessee, Alabama, 
Mississippi and Louisiana, and Mr. White 
will represent The Okonite Company, the 
Okonite-Callender Cable Co., Inc., and the 
Hazard Insulated Wire Works Division. 
The south Atlantic territory (North Car- 
olina, South Carolina, Georgia and Flor- 
ida) will continue to be covered by George 
N. Brown, manager of the Atlanta, Ga. 
office, 1606 Rhodes-Haverty building. The 
St. Louis, Mo., office of Okonite has been 
moved from the Ambassador building to 
larger quarters at 1406 Shell building. 
Robert E. Sontag remains in charge as 
manager. 
* 

Tur DrVirLBIss Company, manufactur- 
ers of spray-painting equipment, exhaust 
systems, air compressors and hose, have 
opened a sales and service office at 1280 
West Washington Boulevard, Chicago. 

* 

W. A. CATHER has been placed in charge 
of market research and related activities 
for the Seamless Steel Tube Institute, 3510 
Gulf, Pittsburgh, Pa. Mr. Cather will 
operate out of the Institute's office in Pitts- 
burgh and the offices of the Michel-Cather 
organization at 2 Park avenue, New York. 


W. E. Hepccock, acting head of the 
Sales department of American Car and 
Foundry Co. since March 29, 1940, has 
been appointed vice-president in charge of 
sales, with full authority as to the direc- 
tion of the affairs and of the personnel of 
that department. 


Obituary 
Joun RonrnrS, retired engineer of the 
transportation department of the General 
Electric Company, Schenectady, N. Y., died 
on January 28 at his home in Schenectady 
at the age of 69 after a short illness. 


GreorceE N. DEGUIRE, assistant to the 
president and a director of the Locomotive 


Personal Mention 


New York Central, has been promoted to 
assistant general superintendent motive 
power and rolling stock, with headquarters 
as before at New York. 


BERNARD FAUGHMAN, general freight car 
foreman at the Angus shops, of the Can- 
adian Pacific, has been promoted to assist- 
ant works manager. 


A. L. Wricut, superintendent of shops 
of the Boston & Albany at West Spring- 
field, Mass., has been appointed assistant 
to general superintendent of motive power 
of the New York Central system, with 
headquarters at New York. 


Harry W. Jones general superintendent 
of the Eastern Pennsylvania division at 
Harrisburg, Pa. has become appointed 


Firebox Company, died on January 26 at 
his home in New Rochelle, N. Y. , at the 
age of 56. At the time of his death he was 
also a member of the executive staff of The 
Oxweld Railroad Service Company (unit 
of the Union Carbide & Carbon Corp.) ; 
president, Ajax Hand Brake Company; 
and vice-president and a director of the 
O. C. Duryea Corporation. His head- 
quarters were at New York. Mr. DeGuire 
was born in Appleton, Wis., in 1884, and 
was educated in high school and in special 
business courses. In 1900 he entered rail- 
road service with the Chicago & North 
Western as a fireman at the age of six- 
teen, later becoming locomotive engineer 
and special member of the mechanical de- 
partment, successively. In 1916, he was 
assigned to special duties in the Interstate 
Commerce Commission. In 1918 Mr. De- 


George N. DeGuire 


Guire became assistant manager of the 
Department of Equipment, United States 
Railroad Administration, later becoming 
manager, which post he held until 1923. 

* 


R. N. BAKER, assistant manager of the 
railway department of the Chicago office 
of the Okonite Company, died January 3 
after a brief illness. He was 69 years old. 


chief of motive power of the Pennsylvania 
at Philadelphia, Pa. Mr. Jones was born 
at Northumberland, Pa., on December 30, 
1884, and entered railway service with the 
Pennsylvania as a machinist apprentice in 
the Sunbury, Pa., shops in 1903. In 1908, 
he was appointed assistant enginehouse 
foreman at Sunbury, becoming enginehouse 
foreman at Renovo, Pa., in 1911 and shop 
inspector in the office of the superintendent 
of motive power at Williamsport, Pa., in 
1912. In 1913, he was appointed general 
foreman of the Olean (Pa.) shops, which 
position he held until 1915 when he was 
appointed shop inspector in the office of 
the general superintendent of motive power 
at Altoona, Pa. Mr. Jones was appointed 
assistant master mechanic at Wilmington, 


(Continued on page 123) 
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70 Railroads and Heavy Industries 


HE acid test of any development is its demonstrated adaptability, reliability 
and economy. Success is measured by growth. The rapid progress made by 
EMC Diesels as reflected in the ever increasing number of users is most signifi- 
cant. In six years over 480 EMC Switchers and 140 EMC units of road power 


have been placed in service by 70 railroads and industrial companies through- 
out the country. 


What finer tribute to EMC Diesel leadership in reliability, economy, high 
availability, safety, increased passenger traffic and lower operating costs. 


МЕ а 
Oe th 


LECTRO -MOTIV 


SUBSIDIARY OF GENERAL MOTO! 


Complete Dieselization Most Economical 


N line with the established policy to pre-prove thoroughly each new type of equipment 
before offering it to the railroads, Electro-Motive Corporation built a 5400 hp. Diesel 
locomotive for test in freight service. This locomotive operated over 80,000 miles in actual 
service on 20 leading railroads from coast to coast, both as a 2700 hp. single unit and 
as a 5400 hp. double unit. 


The marked increases in tonnage handled on existing schedules, the ability to shorten 
schedules and decrease the number of locomotives required, and other outstanding advan- 
tages and economies, proved conclusively that the EMC Diesel Freight Locomotive, in 
addition to EMC Diesels for switching, transfer and passenger service, now makes possible 
the complete Dieselization of any railroad. 


PORATION 


Del, in 1917 and served as master me- 
chanic at Sunbury and Renovo írom 1918 
until 1921, when he was transferred to the 
Juniata shops at Altoona. In 1929 he went 


- 


Harry W. Jones 


to Pittsburgh, Pa. as superintendent mo- 
tive power, Western Pennsylvania division, 
and in 1930 became general superintendent 
motive power of the Central region at 
Pittsburgh, going to Indianapolis, Ind., in 
1933 as general superintendent of the 
Southwestern division. In 1937 he was 
transferred to the Eastern Pennsylvania 
division at Harrisburg, Pa. 


R. G. Bennett, general superintendent 
of motive power of the Eastern region of 
the Pennsylvania, has been appointed as- 
sistant chief of motive power, with head- 
quarters as before at Philadelphia, Pa. 
Mr. Bennett was born on March 31, 1882, 
at Brighton, England, and was graduated 
from Purdue University in 1908 with the 
degree of bachelor of science in mechan- 
ical engineering, receiving his mechanical 
engineering degree in 1915. Не entered 
railway service in January, 1900, as a ma- 
chinist apprentice on the Pennsylvania at 
Erie, Pa., and completed his apprenticeship 
in 1904 at the Renovo (Pa.) shops. While 
attending college, Mr. Bennett was em- 
ployed during summer months as a ma- 


Robert George Bennett 


chinist, draftsman and inspector on the 
Pennsylvania. In November, 1908, he was 
appointed motive power inspector of the 
Monongahela division, holding that position 
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until March, 1912, when he became rod- 
man in the maintenance of way depart- 
ment, Pittsburgh division. He was ap- 
pointed inspector in the test department in 
March, 1913, in charge of the locomotive 
test plant at Altoona, Pa. In May, 1916, 
Mr. Bennett became assistant master me- 
chanic on the Cumberland Valley (part of 
the Pennsylvania) at Chambersburg, Pa., 
and in February, 1917, was appointed as- 
sistant engineer of motive power of the 
Central division of the Pennsylvania at 
Williamsport, Pa. He was appointed mas- 
ter mechanic at Sunbury, Pa., in July, 1917, 
and in May, 1918, was transferred to the 
Pittsburgh (Pa.) division. He was pro- 
moted to superintendent of motive power 
of the Central Pennsylvania division at 
Williamsport, Pa., in December, 1919, and 
in June, 1924, was transferred to the East- 
ern Ohio division at Pittsburgh. In April, 
1925, he became general superintendent of 
motive power of the Southwestern region, 
at St. Louis, Mo., and in June, 1925, was 
transferred to the Eastern region. 


Warren Ковевт ELsey, mechanical en- 
gineer of the Pennsylvania, at Philadelphia, 
Pa., has been appointed general superin- 
tendent of motive power, Eastern region, 
with headquarters at Philadelphia. Mr. 


Warren Robert Elsey 


Elsey was born on April 1, 1892, at Pitts- 
burgh, Pa., and was graduated from the 
Carnegie Institute of Technology in 1910. 
He entered railway service on September 
26, 1911, as a draftsman on the Pennsyl- 
vania at Pittsburgh and served in this 
capacity until March 16, 1916, when he be- 
came piecework inspector at Shire Oaks, 
Pa. On July 16, 1917, he was appointed 
shop inspector, with headquarters at South 
Pittsburgh, Pa., becoming assistant master 
mechanic at Canton, Ohio, on April 1, 
1920, and motive power inspector of the 
Western Pennsylvania division on March 
1, 1921. Mr. Elsey was appointed assistant 
master mechanic at Conemaugh, Pa. on 
February 1, 1923. On February 1, 1928, 
he was promoted to the position of master 
mechanic at Baltimore, Md. From Janu- 
ary to December, 1929, he was acting 
superintendent of floating equipment at 
Jersey City, N. J., then becoming superin- 
tendent of floating equipment there. He 
was appointed mechanical engineer at Phil- 
adelphia on October 1, 1936. 


C. K. SrEINs, assistant chief of motive 
power-locomotive of the Pennsylvania, at 
Philadelphia, Pa., has been appointed me- 
chanical engineer with headquarters at 
Philadelphia. Mr. Steins was born at East 
Orange, N. J., on February 21, 1891, and 


Carleton K. Steins 


was graduated from the Stevens Institute 
of Technology in 1913 with a degree in 
mechanical engineering. He entered rail- 
way service in July, 1913, as special ap- 
prentice in the motive power department of 
the Pennsylvania and was furloughed for 
military service in 1917, serving overseas 
with the 19th Engineers as first lieutenant. 
In May, 1919, he returned to the Pennsyl- 
vania as assistant master mechanic, New 
York division, and subsequently became 
assistant engineer of motive power at New 
York, Harrisburg, Pa., and Philadelphia. 
In 1928, Mr. Steins was appointed master 
mechanic at Indianapolis, Ind., and in 1929 
was transferred to Wilmington, Del. In 
April, 1937, he became assistant chief of 
motive power—locomotive. 


Н. L. Nancarrow, superintendent of the 
Pittsburgh division of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., has 
been promoted to general superintendent of 
the Lake division, with headquarters at 
Cleveland, Ohio. Mr. Nancarrow was 
born on January 13, 1897, at Jersey Shore, 
Pa. He received his mechanical engineer- 


Harry L. Nancarrow 


ing degree from Bucknell University in 
1920, and entered railway service on Oc- 
tober 7, 1920, as a draftsman in the office 
of the superintendent of motive power of 
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the Pennsylvania at Philadelphia, Pa. On 
March 14, 1921, he was appointed special 
apprentice at the Altoona machine shops, 
becoming inspector of motive power there 
on April 17, 1924. He was appointed gang 
foreman on the Cleveland division on Sep- 
tember 1, 1924, and assistant enginehouse 
foreman on February 10, 1926. On March 
1, 1927, he became assistant master me- 
chanic on the Akron division, being pro- 
moted to master mechanic of the Erie & 
Ashtabula division on May 16, 1928. On 
January 1, 1929, he was transferred to the 
Baltimore division and later to the Phila- 
delphia Terminal division. On September 
16, 1936, he became superintendent of the 
Logansport division, being transferred to 
the Buffalo division on January 16, 1938. 
He became superintendent passenger trans- 
portation of the Eastern Region at Phila- 
delphia, on May 1, 1939, and superintendent 
of the Pittsburgh division at Pittsburgh, 
Pa, on January 16, 1940. 


Epwarp Greic Bowtie, who has been ap- 
pointed superintendent of the motive power 
and car departments of the Western lines, 
with headquarters at Winnipeg, Man., as 
announced in the February issue, was born 
in Winnipeg on August 20, 1892, and 


"UU n 


Edward Greig Bowie 


entered railway service on June 25, 1907, as 
a clerk in the traffic department of the Ca- 
nadian Pacific. On March 15, 1909, he be- 
came a machinist apprentice and from April 
7, 1913, to March 15, 1914, served also as 
an assistant dynamometer-car operator. On 
the latter date he became a machinist at 
Winnipeg and later served successively as 
a clerk in the mechanical department at 
Calgary, Alta., iron machinist in the car de- 
partment at Montreal, Que., inspector in 
the locomotive department, machinist and 
dynamometer-car operator. On December 
10, 1915, he was promoted to the position of 
assistant foreman in the locomotive depart- 
ment at Ottawa, Ont., and on May 18, 
1916, was transferred to Outremont, Que. 
Mr. Bowie became locomotive foreman at 
Sherbrooke, Que., on November 9, 1916, 
was transferred to Smith’s Falls, Ont., on 
March 1, 1917, and advanced to general 
foreman at McAdam, N. B., on June 1, 
1918. On April 1, 1920, he was appointed 
division master mechanic at Brownville 
Junction, Me., and later was transferred 
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to Schreiber, Ont., and London, Ont. On 
January 1, 1928, he became district mas- 
ter mechanic, with headquarters at North 
Bay, Ont, later being transferred suc- 
cessively to Moose Jaw, Sask., and Van- 
couver, B. C. Mr. Bowie was appointed 
works manager of the Ogden shops at Cal- 
gary on July 1, 1936, and assistant super- 
intendent of motive power on October 16, 
1937. 


H. R. Naytor, assistant works manager, 
car department, Canadian Pacific, with 
headquarters at Montreal, Que., has been 
promoted to works manager, Angus shops 
with headquarters at Montreal, Que. Mr. 


H. R. Naylor 


Naylor was born in Hull, England, and 
served an apprenticeship with the North 
Eastern Railway. He joined the Canadian 
Pacific in 1907 as patternmaker in the 
Angus shops and later worked in the draw- 
ing office. In 1911 he became steam-heat 
inspector and in 1912 went to West Tor- 
onto as general foreman of the passenger 
car shops, returning to Montreal in 1913 as 
divisional car foreman of the eastern divi- 
sion, now Quebec district. Mr. Naylor re- 
turned to the Angus shops in 1915 as 
supervisor of piecework and in 1918 was 
attached to the chief mechanical engineer's 
staff at Windsor Station. He was appoint- 
ed general car foreman of freight car work 
in 1919 and assistant works manager, car 
shops, in 1920. 


Obituary 


Error Sumner, who retired іп 1937 as 
assistant to general superintendent motive 
power of the Eastern region of the Penn- 
sylvania at Philadelphia, Pa., died of a 
heart attack on January 29 at his home in 
Essex Falls, N. J., at the age of 67. Mr. 
Sumner was born on October 18, 1873, at 
New Haven, Conn., and received his educa- 
tion at Yale University. He entered rail- 
way service in 1896 as a machinist appren- 


' tice at the Altoona, Pa., shops of the Penn- 


sylvania, later serving until 1901 as an in- 
spector, Philadelphia division. In 1901, he 
was appointed assistant master mechanic, 
Middle and Western divisions and in 1902, 
assistant engineer of motive power, Buffalo 
and Allegheny Valley division; from 1903 
until 1907 he was in the office of general 
superintendent of motive power. In 1907 
he was appointed master mechanic, Balti- 
more division; in 1911, master mechanic, 
Williamsport division; in December, 1913, 


master mechanic, West Philadelphia shops. 
In July, 1916, superintendent of motive 
power, Williamsport, Pa., in May, 1918, 
superintendent of motive power, New Jer- 
sey division, with headquarters at New 
York and in 1928, assistant to general sup- 


Eliot Sumner 


erintendent of motive power of the East- 
ern region at Philadelphia. Mr. Sumner 
was a member of the Executive Committee 
of the American Society of Mechanical En- 
gineers, from 1927 to 1930 and chairman in 
1931. From 1928 to 1930 he was president 
of the New York Railroad Club. 


Rav M. BmowN, assistant to general 
superintendent of motive power of the New 
York Central, at New York, who died on 
January 17, as announced in the February 
issue, was born on April 9, 1879, at Ash- 
tabula, Ohio. He entered the service of 
the Lake Shore & Michigan Southern 
(now New York Central) as machinist ap- 
prentice at Cleveland, Ohio, in 1899, and 
subsequently served on that road as drafts- 
man, apprentice instructor, chief draftsman 
and assistant engineer of motive power. 
From 1915 to 1924, Mr. Brown was assist- 
ant engineer and engineer of motive power 


Ray M. Brown 


of the New York Central at New York, 
then becoming assistant superintendent mo- 
tive power. In 1926, he was appointed 
superintendent of motive power, and in 1934 
became assistant to the general superin- 
tendent of motive power, with supervision 
over the general locomotive repair shops. 
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Wow. 
ADDED INSURANCE 


oo Against Crown Sheet Failures 


i —— Hmmm > E 
IHE BARCO FLOAT | = { 
| LOW WATER ALARM _ ^ 


Sectional view of BARCO Low Water Alarm, showing the 
float which is actuated solely by the height of water in boiler. 
Operation depends on no other element. Low water le 
always blows whistles. 


BARCO 7mwo-Whistle 
LOW WATER ALARM 


The spectacular advancement that has been made, during the last five 
years, toward higher speeds and super-locomotives, has led to an in- 
creased demand for dependable devices that contribute to added safety. 


The BARCO Low Water Alarm is a most logical choice for the protec- 
tion that is required against crown sheet failures due to low water in 
locomotive boilers. 


The small whistle in the cab and the large whistle on the low water alarm 
located on top of the boiler insure simultaneous warning to the engine 
crews and to the terminal crews within fifty seconds after the water reaches 
the predetermined low point. Actuated solely by the height of water in 
the boiler the alarm and the elapsed time is uniform. 


The price of the BARCO Low Water Alarm installed is ridiculously 


low with respect to the protection it affords to the investment in motive 
power, crew and traveling public. 


BARCO MANUFACTURING COMPANY 


1808 W. Winnemac Ave. NOT INCORPORATED Chicago, lllinois 


THE HOLDEN COMPANY, LTD. 


Toronto = Winnipeg 


In Canada 


Moncton 


Montreal 


<  Rallway *: 
Mechanical aos 


тын BALANCER 


2 VINE 


BC 


OU cannot wheel your locomotives until the driving boxes are ready—boring 
and facing of these important parts requires a rugged unit capable of taking 
heavy cuts at high speeds with maximum precision. 


The only limits to driving box production as achieved on a BULLARD Driving Box 
Borer are those imposed by the capacity of the cutting tools to remove metal and 
produce a smooth finish. 

BULLARD design of this unit provides for maximum support to the cutting tools and 
avoids excessive overhang. 

Production time ranges from 9 to 15 minutes per box. Once you install a BULLARD 


Driving Box Borer you will never have to worry about the lack of driving boxes being 
the cause for delays in wheeling locomotives. 
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“The Wheel Bore Must Be Truly Round, Smooth, 


Free From Taper and Concentric With The Tread"' 
A. A.R. Wheel and Axle Manual 


There is one way oí making sure your car wheels are 
bored "truly round, smooth, free from taper and concentric 
with the tread." That way is to bore your wheels on a 
BETTS Hydraulic Feed Car Wheel Boring Machine. 


Besides turning out accurate work with fine finish, 
BETTS Hydraulic Feed Car Wheel Borers are so quick and 
so easy to operate that you can speed up your car wheel 
boring without tiring the operator. 


Semi-automatic operation of this machine relieves the 
operator of changing feeds for rough- 
ing, finishing, and chamfering cuts. 
It's all done for him, including the 
rapid traverse between cuts, by the 
hydraulic feed mechanism. All he 
has to do is load the wheel in the 
automatic chuck, start the cycle and 
remove the finished wheel. 


Here is time saving and labor 
saving, because it permits the oper- 
ator to bring in and take away 
wheels while the machine is operat- 
ing automatically. Send for bulletin 
which gives complete information on 
these machines. 


BETTS • BETTS-BRIDGEFORD • NEWTON e COLBURN e HILLES & JONES e MODERN 
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Paeifie type locomotive with 


Poppet Valves Tested on P. R. R. 


A Pewnsytvania Railroad Class K4s Pacific type 
locomotive, No. 5399, was equipped with the Franklin 
Railway Supply Company’s system of steam distribution 
with “О. C." poppet valves* during the summer of 1939. 
Following the completion of the installation at the plant 
of the Lima Locomotive Works, Inc., Lima, Ohio, the 
locomotive was placed in service on the Ft. Wayne 
division where it handled passenger trains between Crest- 
line, Ohio, and Fort Wayne, Ind., and Crestline and 
Chicago, with periodical trips to Lima for inspection, for 
about one year. In that time it ran approximately 57,000 
miles. 

After the first month of road service the locomotive 
was subjected to a series of road tests with a dynamo- 
meter car duplicating the 1000-ton passenger-train tests 
conducted by the Mechanical Division of the Associa- 
tion of American Railroads in October 1938.1 Addi- 
tional tests with the poppet-valve locomotive were also 
run with trains both lighter and heavier than the 1,000- 
ton train of the A. A. R. tests. 

In the road tests the poppet-valve locomotive No. 
5399 developed a maximum adjusted drawbar horse- 
power of 2,980 at 60 to 65 miles an hour, and the curve 


* For a description of this system and its development see the Railway 
Mechanical Engineer, September, 1939, page 349. 
summary of the results of these tests was published in.the Railway 
Mechanical Engincer, May, 1939, page 175. 


Franklin system of steam dis- 
tribution installed on a class 
K4s locomotive demonstrates 
high drawbar capacity at high 
speeds in road tests and regu- 
lar passenger-train service 


` 


is almost flat from 50 to 75 miles an hour. Compared 
with the drawbar horsepower recorded in the A. A. R. 
tests, the poppet-valve locomotive showed increases of 
24.2 per cent at 60 miles an hour, 32.7 per cent at 70 
miles an hour, and 44 per cent at 80 miles an hour. The 
relatively high capacity of the locomotive at high speeds 
was also clearly evident from its performance in regular 
service. It repeatedly handled trains alone which are 
normally double-headed, frequently making better than 
scheduled running time. While most of the improve- 
ment in the performance of locomotive 5399 should be 
credited to the poppet valves, the increased steam-chest 
volume and free exhaust passages with which the engine 
is equipped, contributed to some extent. 


Locomotive No. 5399 after the installation of the Franklin system of steam distribution with O. C. poppet valves 
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The valve-gear rocker shaft and crosshead connection—The end of the 
cam box can be seen through opening in cylinder jacket 


In only two cases during the year of road service 
before the locomotive went to the test plant did it cause 
train delays chargeable to the steam distribution system. 
One was caused by a stuck intake valve and the other 
by a broken valve-gear-box drive pin. There was one 
other case of a valve sticking, but no train delay was 
caused. During the year five exhaust valves cracked and 
had to be replaced. In nearly every case this was done 
without holding the engine out of service. On one occa- 
sion repairs were also required to the cam-box oil pump 
and the locomotive was held out of service for repairs 
to one of the rocker shafts which transmit the drive from 
the crosshead to the valve-gear box. 

To improve the quality of the valves they are now 
being machined from alloy-steel forgings instead of the 
commercial bar stock originally used. Changes in the 
valve-stem guides have also effected marked improve- 
ment in their resistance to wear, which is one of the 
causes of valve wear and of the cracking of the exhaust 
valves. 

During the year the gear box and cam boxes were 
subjected to periodic inspection. No indication of wear 
was evident at any of these inspections. As mileage 
accumulated the cam surfaces and the link and link- 
block bearing surfaces assumed only a higher degree of 
polish, reflecting the effectiveness of the lubrication as 
well as the resistance of the materials in these parts to 
wear. 

Indicator records of the pressure variations in the 
steam pipe and steam chest on one side of the locomotive 
suggested that restrictions to the flow of steam through 
the original Type A superheater were causing appre- 
clable reductions in cylinder mean effective pressure at 
high speeds. To improve this condition the locomotive 
was taken out of service during the summer of 1940 to 
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be fitted with a new superheater header, including a 
multiple throttle, and with single-pass Type ASW units. 
It was then subjected to an extensive series of plant 
tests at Altoona. 

During the test-plant runs locomotive No. 5399 de- 
veloped over 4,000 i. hp. on several occasions. At 75 


Principal Dimensions and Weights of Pennsylvania 
K4s Locomotive No. 5399 


Виет аааз Pennsylvania 
Type of locomotive 4-6-2 
Date built ......... 1924 
Rated tractive force, 44,460 
Weights in working order, 1 
On drivers. =... cese eee ra nares raa e EE IR 208,800 
Total a 4. vi ea. metenw 2.25039 оаа s ento els ee ТИЛЕР 330,800 


Engine and tender two-thirds loaded ................. 506,366 
Driving wheels, diameter new, in. 80 
Cylinders, number, diameter and stroke, in. 
Steam pressure, Ib. per sq. in. 
Grate area, sq. ft. 
Heating surface (total evaporative and superheater), sq. ft. 4,984 
Number and diameter (in.) of poppet valves for each cylinder: 


Intake 1255067006 «+» #2 эе зә еә oaeeo naes CN DET TE 4—6 

ExhRUAU „хоно жга э So эе ой, o QUEM S nis NE ES 4——=ў 
Maximum valve lift (all valves), in 1 
Average clearance volume, per cent 8.41 


Steam-chest volume 
cylinder volume: 
With: poppet, valves: «героен 73 
Standard K4s 


(including steam pipe), per cent of 


miles an hour and about 30 per cent cut-off the cylinder 
output was 4,267 i. hp. and the drawbar horsepower, 
3,862. This is one indicated horsepower for each 79.5 
Ib. of engine weight. The cylinders used 69,430 Ib. of 
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The reverse gear in the cab 
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steam per hour. At 100 miles an hour and about 30 per 
cent cut-off the locomotive developed 4,099 i. hp. and 
3,547 db. hp.; the cylinders used 76,208 lb. of steam per 
hour. 

With an output of 70,000 Ib. of steam per hour the 
pressure drop between the boiler and steam chest, 
through the new superheater was only 11 Ib. per sq. in. 


The Test Locomotive 


The principal characteristics of locomotive No. 5399, 
after the conversion are shown in the table. As installed 
on this locomotive, the Franklin system of steam distri- 
bution consists of four parts. These are the steam chests 
in which are fitted the poppet valves and which are cast 
integral with the cylinders, one at each end of each 
cylinder; the cam boxes, one mounted on each cylinder 
between the steam chests; the valve-gear box, mounted 
on the deck in front of the cylinders, and the power re- 
verse gear. 

The principal changes required in the locomotive were 
the replacement of the original cylinders with new cast- 
ings incorporating the poppet-valve steam chests, and 
lengthening the front deck by adding а 912-in. pilot beam. 
This was fabricated from steel plates, channels and 
angles by welding. The Walschaert valve gear was 
removed and a rocker shaít, supported from the engine 
frame, placed immediately back of each cylinder. The 
arm on the outer end of this shaft is driven from the 
crosshead. The inside arm drives the valve gear through 
a rod connection to the valve-gear box. 
ings through the exhaust-passage connections between 
the steam chests and the saddle are provided for these 
rods. The two oscillating cam shafts in each cam box 
are driven by rods which extend back from the oscillat- 
ing-shaft arms of the valve-gear box, one of which fur- 
nishes the drive for the intake valves and the other for 
the exhaust valves. There are two 6-in. intake valves 
and two 7-in. exhaust valves in each of the four 
steam chests. 

The valve motion is reversed by a train of gears in 
the valve-gear box driven by a shaft extending through 
the rear wall of the box. The reverse gear in the cab 
consists of an air-motor drive, controlled by a small 
lever, and a quadrant-type cut-off indicator. А shaft 
with suitable bevel-gear connections leads from the re- 
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The valve-gear box 


Outside elevation of the poppet-valve cylinder for locomotive No. 5399 


End elevation section through the poppet-valve cylinders, showing the exhaust passages 
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verse gear in the cab to the reverse shaít of the valvé- 
gear box. 


The Road Tests 


The road tests were run on the Fort Wayne division 
between Fort Wayne Junction, Ind., and Valparaiso, a 
distance of 103 miles. The test train was made up of 
the same Pennsylvania dynamometer car used in the 
A. A. R. tests and Class P-70 coaches. A round trip 
was made with 15 of these coaches in the train. This 
train weighed 997.8 tons and compared closely with the 
A. A. R. train, which weighed 1,005.2 tons. Other runs 
were made with 9 and 18 coaches in the trains, which 
weighed 624 tons and 1,177.6 tons, respectively. 

On the thousand-ton tests the speeds and the drawbar 
horsepower were, in general, higher than were developed 
in the A. A. R. tests. The comparison for the eastbound 
trip is shown in one of the charts. 

One of the graphs shows the adjusted drawbar horse- 
power of engine No. 5399 in comparison with that of 
the class K4s locomotive employed in the A. A. R. tests. 
Both curves are calculated in the same manner from 
data taken when the train was moving on a uniform 
grade usually at least 4,000 ft. longer than the train. 
The adjusted drawbar pull is obtained by correcting the 
measured drawbar pull for the effect of grade and of 
acceleration of the weight of the locomotive and tender. 
From this the adjusted drawbar horsepower is calculated. 
This curve indicates clearly the great increase in ca- 
pacity at speeds of over 50 miles an hour, compared with 


PRR. Locomotive No. 5399 


A.A.R. Passenger 
Locomotive Tests, 
October, 1938 


100 3 
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Speed, Miles Per Hour 


Adjusted drawbar horsepower developed in road tests by Pennsylvania 
Locomotive No. 5399 


a locomotive of the same type equipped with piston valves 
and standard steam passages. The locomotive is capable 
of doing useful work at speeds above 100 miles an hour. 

The high capacity of engine No. 5399 is also indicated 
by its acceleration performance. A comparison was made 
between the highest rate of acceleration of the 1,005.2- 
ton A. A. R. test train and that effected by engine No. 
5399 with a 1,177.6-ton train. Both values were taken 
from the same piece of track. Corrected for level track, 
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No. 5399: 
Weight of train behind locomotive, tons ......... 
Average speed, m.p.h. 
Maximum speed (from dynamometer chart), m.p.h. 


997.8 Temperature of steam in steam pipe, deg. F. 
83.0 Area of nozzle, sq. in. 
94.7 Weight of A. A. R. test train, tons 
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Typical road-test performance of Pennsylvania locomotive No. 5399, equipped with the Franklin steam distribution system, compared with the 
Pennsylvania K4s Pacific Type locomotive used in the A. A. R. tests of 1938 
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Speed-time curves during acceleration of 1,000-ton trains on level 
track—Locomotive No. 5399 compared with a standard class K4s 


locomotive No. 5399 required only 255 sec. to accelerate 
the heavier train from 50 to 70 miles an hour, while the 
same change in velocity of the lighter train required 280 
sec. Two of the graphs show speed-time and speed- 
distance curves, respectively, corrected for trains of 1,000 
tons each. On this basis, the reductions effected by 
locomotive No. 5399 amount to 4 min. 48 sec. in the 
time and of 5.5 miles in the distance required to accelerate 
irom 40 to 75 miles an hour. 

Indicator cards were taken on all dynamometer tests 
irom both ends of both cylinders at test sections of 
track. For the eastbound runs the test sections are 
indicated on the test-run chart. On a run handling a 
regular passenger train additional cards were taken from 
the right cylinder, and the pressures in the right steam 
chest and the right steam pipe at the superheater header 
outlet were recorded at the same time that the cards 
were being taken. 

All of these data were taken with special indicators 
manufactured by the General Electric Company. The 
deflections of the diaphragm in this indicator are recorded 
photographically with an oscillograph. A typical record 
produced by the oscillograph is shown in one of the 
drawings. The indicator deflections are converted to 
pressure by the use of appropriate calibration factors. 
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Speed-distance curves during acceleration of 1,000-ton trains on level 
track—Locomotive No. 5399 compared with a standard class K4s 


"P n cud ыыы... 


Speed 91.7 М.РН. Cut-off 30% — I. hp. 2885 
БЕ Ее 


А typical electric indicator card at high speed taken 
from Locomotive No. 5399 during the road tests 
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Speed 17 M.P.H. 
Cut-off 35% 


Steam Pipe Pressure,R.H.Side 


Some of the records were also converted to conventional 
cards. A sample card taken at 91.7 miles an hour with 
a cut-off of 30 per cent is reproduced here. It is notable 
for its well-defined expansion curve, late release, flat 
exhaust line, and relatively short compression. 

Reference has already been made to the high tractive 
capacity at high speeds demonstrated by engine No. 5399 
during its regular service on the Fort Wayne division. 
The minimum cut-offs employed during each run varied 
all the way from 1716 per cent to 45 per cent. During 
the early part of the service period minimum cut-offs of 
25 per cent were recorded for a considerable number of 
runs and shorter cut-offs for a few. Minimums of 30 
and 35 per cent were reported most frequently. 

There were many instances in which this locomotive 
demonstrated its capacity to make better than running 
time with trains of 13 cars on the fastest schedules of a 
very fast division. Two such instances of especial in- 
terest may be cited. 

On November 5, 1939, engine No. 5399 pulled train 
No. 49 (The General) from Crestline to Chicago. The 
train consisted of 13 cars and weighed about 914 tons. 
It left Crestline nine minutes late, stopped at Fort Wayne 
for seven minutes instead of the scheduled five minutes, 
and passed Liverpool (the end of the Fort Wayne divi- 
sion) 11 min. ahead of time. For the 131.7 miles from 
Crestline to Fort Wayne the average speed was 67 miles 
an hour. For the 117.8 miles from Fort Wayne to Liver- 
pool the average speed was 77.7 miles an hour. From 
Warsaw to Liverpool, 78.8 miles, the speed averaged 
84.43 miles an hour. These speeds are all based on train- 
sheet time reports. 

On November 15, 1939, engine No. 5399 pulled a 
special train from Chicago to Crestline against a heavy 
east wind. This train consisted of 13 cars and had an 
approximate weight of 1,150 tons. It made the 148 miles 
to Fort Wayne in 2 hr. 13 min., the exact running time 
of No. 28 (the Broadway Limited). Its only advantage 
was not making the regular Englewood stop. From 


Steam Chest Pressure,R.H.Side 


Marked fluctuations in steam-pipe 
and steam-chest pressure on one 
side of the locomotive are effected 
by the admission to the cylinders on 
both sides of the locomotive 


One of the cam boxes 


Fort Wayne to Crestline the 131.7 miles were made 
in two hours, which is 5 min. less than the running time 
of No. 28. From Chicago to Fort Wayne the average 
speed was 66.8 miles an hour. From Fort Wayne to 
Crestline the average was 65.8 miles an hour. In both 
cases slow-downs for speed restrictions and to scoop 
water are included, and in the latter case there was also 
a stop for coal. 

[An account of the test-plant tests will be printed in a 
later issue.—Editor.] 


Seventy-five car freight train of the Southern Pacific in the Truckee River Canyon, Sierra Nevada Mountains of California 
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C. & I. M. caboose after extensive reconstruction 


C. & I. M. Rebuilt Caboose 


Tue Chicago & Illinois Midland recently rebuilt and 
modernized a caboose which possesses a number of 
unique comfort and convenience facilities for trainmen, 
as well as including all of the safety features generally 
recognized by railroads as standard practice in caboose- 
car construction. The car was turned out of the com- 
pany shops, Taylorville, Ill, in November, 1940, and 
las given exceptionally satisfactory service since that 
time. 

In reconditioning the C. & I. M. caboose car, desig- 
nated No. 65, no change was made in trucks, under- 
frame or superstructure framing, as all these parts were 
found in first-class condition requiring only a few minor 
repairs. The exterior wood siding was entirely removed 
and replaced with Y$-in. steel sheathing on the sides and 
ends of car. The interior lining and ceiling of the car 
body and the entire interior of the cupola was replaced 
with three-ply Douglas-fir plywood. 

The sides, ends, roof, cupola and flooring were com- 


The seats on the floor of the car are each supplied with a folding 
table and a wall-bracket oil lamp 
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Unusual facilities for crew com- 
fort include four lower-berth 
sections, complete refrigerator, 
and two-burner oil stove for 
cooking, in addition to oil- 
burning heater 


pletely insulated with hair íelt, paper backed. The 
entire interior, such as cupboards, seats, etc., was re- 
moved from the car and the interior rebuilt, using a 
different floor plan, as shown in the drawing. 

The floor of this car above the wood consists of a red 
composition plastic 1% in. thick, laid over the wooden 
floor. A dry hopper, wash stand, water tank and water 
cooler, with outlet to interior of car has been built in 
one corner of the car in a space 3 ft. by 4 ft. 6 in., and 
in this compartment provisions were made for storing 
of markers when not in use. Across the car a side seat 
fully upholstered, 3 ft. 416 in. long, is installed for the 
use of brakemen. 

In the opposite end of the car, in one corner, are three 
trainmen's lockers, extending the full height of the car, 
approximately 3 ít. deep and 17 in. wide. Across the 
car from these lockers a built-in ice box occupies the full 
height of car. This is made in three sections, the bottom 
section for ice, the middle section for perishables, and 
the top section for the storage of canned goods and 
supplies used by train crews for the furnishing of their 
own meals while on the road or away from the home 
terminal. Immediately next to the ice box in a space 
8 ft. 11% in. by 2 ft. 2% in. wide is a work table, a sink 
and water tank for the use of the crew in preparing their 
meal. Underneath, in this space, are built-in, enclosed 
cupboards for the storage of cooking utensils, the cooking 
being done on a flat top, oil burning stove, which has 
two burners. 

Heating of the car is taken care of by an oil-burning 
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Ft. In. 
Length over body end ровз!з........................ 28 0 
Length over coupler pulling #асе.................... 36 8 
Length over striking castings... 2 
Center to center of king pins... о 
Length. insidé «415552 4er cres К 5M 
Width over side sills... .cccccccccercensctoveecsscce 0 
Width inside lining: 0.0.55 еге erecto peewee баа И 
Widths: 8 гефест ра тот оса обуза TTE 5 
Rail to center of дгамБаг........................... 2 1014 
Rail to, hottóm of Mde АШ сл еә де жаз бегет euro. бе 3 5% 
Bottom of sill to top of side р\мїе................... 8 РА 
Rail to top of cupola тобі. ‚з, сәр» пе ава 14 7*/18 
Rail to top of cupola signal Іатр................... 15 11/16 
Height inside at center in сЇеатг..................... 7 315/16 
Truck wheel Баве: 4.604 | e эзел 0'0% o hri oo a da; ваа 5 
POUCH огрее nat tior O ma aa eA pain Өгө} 4 М in. by 8 
ЖҮЗӨ. T и enorme Эзе ty VS» euin s е у 4 84 


for the use of the train crew at night. In each of the 
sections on the floor of the car, a folding table is supplied 
for the conductor, so arranged that he may use either 
section and ride facing the direction in which the train 
is moving. 


Looking from the cupola toward the end of the caboose—At the end 
of the car are lockers on the left and the refrigerator on the right 


heater, burning fuel oil, which has given, during the 
extreme cold weather, very satisfactory service. 

The cupola seats, two on each side, have been reduced 
in width to 2 ft. 734 in., and so arranged as to make up 
into two bunks similar in design to berths found in stand- 
ard sleeping cars. The cupola was moved to the center 


Б Kitchen facilities include a refrigerator, a sink with running water, 
of the car and it was necessary to lengthen the cupola cupboards, work table and oil stove 


approximately 2 in., in order to have a standard length 
of 6 ft. 1 in. available for making up a berth. 


Seats are placed on the floor of the car, adjacent to , The entire space under the cupola platform on both 
the cupola, at diagonally opposite ends, and are so ar- sides of the car 1s taken up by enclosed cupboards. One 
ranged that the two sections may be made up into bunks (Continued on page 140) 
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Arrangement of the facilities іп the modernized C. G |. M. caboose 
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In Cajon Pass, Calif. 


Santa Fe Installs High-Capacity 


Diesel-Freight Locomotive 


Tue first Diesel-electric freight locomotive on the At- 
chison, Topeka & Santa Fe was installed in main-line 
service on a test run which began at Kansas City (Ar- 
gentine), Kan., on February 8 and ended at Los Angeles, 
Calif., on February 15. The locomotive, No. 100, was 
designed and built by the Electro-Motive Corporation, 
General Motors subsidiary, La Grange, Ill. It was 
tested with a dynamometer car on its first eastbound trip 
as well as on the westbound trip. The locomotive has 
produced highly satisfactory results, and the Santa Fe 
now has three more of the same size and type on order 
from the same builder. 

Besides being the first Diesel locomotive in regular 
main-line freight service and the first equipped with 
electric retarding brakes, the Santa Fe 5,400-hp. Diesel 
Locomotive, No. 100, is said to have greater tonnage- 
moving capacity than any steam locomotive ever placed 
on the rails. The table shows its starting tractive force 
of 220,000 Ib. for example, substantially exceeds that de- 
veloped by its nearest competitor, the Virginian 2-10- 
10-2 compound locomotive, built in 1918, even when the 
latter was operated for short intervals with single steam 
expansion. As compared with the Northern Pacific 2-8- 
8-4 single-expansion steam locomotive, built in 1929, the 
starting tractive force of the Diesel is 66,700 Ib. greater, 
the total engine weight about 100 tons less and the length 
68 ft. more. 

In another table and on the drawing are given the 
principal dimensions and general arrangement of equip- 
ment in locomotive No. 100. The locomotive, with a 
rated top speed of 80 m. p. h., is designed so that it may 
be operated from control stations in the streamline 
nose of either end, thus eliminating the necessity of 
turning. The locomotive consists of four sections, 
hinged at three points to facilitate proper weight dis- 
tribution, permit the locomotive to negotiate curves with 
ease, avoid high rail stresses and increase wheel life. 
This design also permits free movement of crew mem- 
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Built by the Electro-Motive 
Corporation, the locomotive 
has 5,400 engine horsepower, 
a starting tractive force of 
220,000 1Ь., and a top speed 
of 80 m. p. h. — Dynamic brake 
designed to dissipate over 4,700 
hp. through air-cooled grids 


bers through the locomotive with unusually easy access 
for all service or repair operations. 

The design is further distinguished by a short truck 
rigid wheel base with all of its advantages. Each sec- 
tion has two four-wheel trucks and power is thus applied 
at 32 wheel points. The Edgewater heat-treated rolled- 
steel wheels are 40 in. in diameter. The trucks are de- 
signed to negotiate 23-deg. curves, or a 250-ft. radius, 
with 2% in. free lateral motion in the truck bolster and 
3$ in. in the journal boxes. 


General Construction of the Locomotive Sections 


The locomotive body framing, made of welded carbon- 
molybdenum steel, simulates bridge construction and is 
designed for high strength per unit of weight. Side 
paneling applied to the frame members is not included 
in stress calculations. At the cab end, collision framing 
above the platform consists of a combination of posts, 
plates and braces. Two large front posts are securely 
fastened to the platform and a deep anti-telescoping plate, 
the ends of which tie into heavy diagonal braces, are 
anchored in the side framing. The elevated cab floor 
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supports, front bulkhead and the rear partition members 
are all arranged to give added strength to the front end 
structure. Roof hatches are installed for easy installa- 
tion and removal of engines, generators and other equip- 
ment. 

The outside finish consists of panels of 3-in. ply- 
wood, completely covered with suitable gage Galvan- 
nealed steel with soldered edges to protect against mois- 
ture. This material is used because of its light weight 
and flat surface. Bolt holes not being permitted, these 
panels are clamped in position by the use of battens. 
Space between panels for batten bolts and to permit 
uneven expansion of materials is filled with a plastic 
asphalt putty. The streamline front end is covered with 
12-gage steel which is welded to the framing and assists 
as a stress member. 

The underframe construction is supplemented by a 
welded 24-іп. floor plate which acts as a foundation 
for anti-skid runways. Body center plates are Grade-B 
steel castings, welded to the body-bolster assembly. 
Wear plates are applied to the bottom and outside sur- 
faces. 

The locomotive control cab is located approximately 
over the front bolster. The cab floor is elevated above 
the locomotive platíorm to give maximum vision. The 
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cab is accessible through a door on each side and from 
the engine compartment by means of a three-step stair- 
way. The sloping V-shape front windows are equipped 
with automatic windshield wipers, defroster and sun 
visors. Drop sash side-windows are included. Swivel, 
adjustable, upholstered seats, with back and arm rests 
are installed at both the engineman's and the fireman's 


Santa Fe 5,400-Hp. Diesel Freight Locomotive Compared 
With Largest Steam Power Previously Built 


Starting 

Length, Weight, tractive 

ft. Ib. force, lb. 

5400-hp. Diesel locomotive (1940)........ 193 923,600 220,000 
N. P. 2-8-8-4 simple steam (1929)....... 125 1,116,000 153,300* 
Virginian 2-10-10-2 compound (1918)..... 97 898,300 176,600t 
Erie 2-8-8-8-2 triplex (1914) ............ 90 853,000 160,0001 


* [Includes 13,400 lb. for booster. 
t Working simple; 147,200 1b., compound. 
1i Maximum tractive force, working compound. 


Cabs are soundproofed against both engine- 
room and track noises. Safety plate glass is used in 
all windows and doors. The front windshield glass is 
946 in. thick and all other 14 in. 

Front and rear couplers are A. A. R. Type-E with 
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1—Engines EMC Model 16-567—1,350 hp. 
2—Main Generator EMC Model D-8 
3—Auxiliary Generator 
4—Controller 
5—High-Voltage Cabinet 
6—Air Compressor 
7—Traction Motor Blower 
8—Sand Boxes 
9—Operator’s Cab 
10—Train-Control Equipment 
11—Distributing Valve 8-A 
12—Engine Control and Instrument Panel 
13—Hostler’s Control 
14—Load Regulator . 
15—Low Voltage Cabinet 
1$ PN рте КЬ 
—Engine Fuel Pump 
18—Hand Brake 
19—Fuel Tank Vent with Flame Arrester 
20—Lubricating Oil Tank 
21—Air Valve 


23— Ballast 
24—Resistor Cabinet 
25— Toilet 

26—Fan Drive 
27—Fans (26 in.) 
28—Shutters 


30—Oil Cooler 
31—Radiator 


34—Horn 
35—Sand_Filler 


37—Fuel Filler 
38—Batteries 
39—Lub. Oil Filter 


22—Fire Extinguisher 


29—Engine Cooling Water Tank 


32—Exhaust Manifold 
33—Air Intake-Cooling System 


36—Air Cleaner and Silencer 


40—Fuel Tank—1,200 gal. 
41—Generator Service 
42—Main Air Reservoir 


43—Air Intake—Engine Room 

44—Air Filters 

45—Fuel Tank Gauge 

46—Door 

47—Classification Light 

48— Classification Flag Bracket 

49—Blue Flag Bracket 

50—Locker 

51—Seat 

52—Air-Brake Equipment 

53—Distribution Cabinet 

54—Instrument Panel 

55—Louvers 

56—Grids 

57—Air Duct 

58—Blower 

59—Motor 

60—Flag and Signal Lamp Bracket 

61—Speedometer 

oor 62—Shift Indicator 
63—Dynamic Brake Control 


Floor plan, end elevation, and cross-section of the No. 1 Section of the Santa Fe 5,400-hp. Diesel-electric freight locomotive 
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special heavy shanks. The locomotive sections are 
permanently connected with metallic-hose connections. 
National Malleable Type M-380 rubber draft gears are 
used at the front and rear. The drawbar carrier is 
spring-supported. The coupler connection is designed 
for a swing of 17 deg. and has an 11-іп. knuckle. The 
removable pilot is made of 946-in. steel plate, substan- 
tially braced both laterally and longitudinally. А 7-in. 
rolled-section anticlimber is applied to the front end of 
the platform. 


The Power Trucks 


The four-wheel truck assemblies are interchangeable. 
Greater stability and improved riding qualities in nego- 
tiating curves are obtained by the same method of load 
suspension as on Electro-Motive six-wheel trucks for 
passenger locomotives. The alloy cast steel truck frames, 
made by the Locomotive Finished Materials Company, 
are supported on each of the four journal boxes by twin- 
group coil springs. The swing bolster is supported at 
each end by quadruple full-elliptic springs. These springs 
rest on each end of the spring plank which in turn is car- 
ried by spring hangers pivoted from the outside of the 
truck frame. Each of the two traction motors in each 
truck is supported by the driving axle to which it is 


geared and a spring motor nose suspension on the truck 
transom. Truck assemblies are equipped with EMC 
design clasp brakes actuated by four brake cylinders per 
truck. 

Four hydraulic shock absorbers are mounted between 
the truck frame and bolster to eliminate excessive lateral 


Principal Dimensions of Santa Fe 5,400-Hp. Diesel 


omotive 
‘Overall length, £t. v.s же о ug 9S ac SP RE ЫН 193 
Width over body posts, ft.-i р 9-10 
Height above rail, ft.-in. .... 14-174 
Distance between truck center 27-3 
Truck wheel base, ft. „п... 2 9 
Number of pairs of driving wheels ...................455ә55 уэ 16 
Wheel diameter, ID. 20r escribe 2/50 эйэ serere mr misi 40 
Sand capacity, cu. ft. .... 80 
Fuel capacity; gal ahas жыл әзер» э из.» же йө we oe Къ 4,800 
Weight on drivers (fully loaded), lb 923,600 
Starting tractive force ... 220,000 
Factor of adhesion 4.2 


oscillation and to ease the body against the truck frames 
when entering or leaving curves. 

The 6%4-in. journals are equipped with Hyatt roller 
bearings of special EMC design, whereby the lateral 
thrust is removed from the journal bearing itself and 
taken through a cushioning arrangement directly on the 
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Plan View Above Fans 
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1—Engines EMC Model 16-567—1,350 hp. 
2—Main Generator EMC Model D-8 
3—Auxiliary Generator 


23— Ballast 


22—Fire Extinguisher 
24—Resistor Cabinet 


43—Air Intake—Engine Room 
44—Air Filters 
45—Fuel Tank Gauge 


4—Controller 

5—High-Voltage Cabinet 

6—Air Compressor 

7—Traction Motor Blower 

8—Sand Boxes 

9—Operator’s Cab 

10—Train-Control Equipment 
11—Distributing Valve 8-A 

12—Engine Control and Instrument Panel 
13—Hostler’s Control 

14—Load Regulator 

15—Low Voltage Cabinet 

16—Fan_ Drive Clutch 

17—Engine Fuel Pump 

18—Hand Brake У 

19—Fuel Тапк Vent with Flame Аггеѕќег 
20—Lubricating Oil Tank 

21—Air Valve 


25— Toilet 

26—Fan Drive 

27—Fans (26 in.) 
28—Shutters 

29—Engine Cooling Water Tank 
30—Oil Cooler 

31—Radiator 

32—Exhaust Manifold 
33—Air Intake-Cooling System 
34—Horn 

35—Sand Filler 

36—Air Cleaner and Silencer 
37—Fuel Filler 

38— Batteries 

39—Lub. Oil Filter 

40—Fuel Tank—1,200 gal. 
41—Generator Service Door 
42—Main Air Reservoir 


46—Door 
47—Classification Light 
48—Classification Flag Bracket 
49—Blue Flag Bracket 
50—Locker 

51—Seat 

52—Air-Brake Equipment 
53—Distribution Cabinet 
54— Instrument Panel 
55—Louvers 

56—Grids 

57—Air Duct 


59—Motor 

60—Flag and Signal Lamp Bracket 
61—Speedometer 

62—Shift Indicator 

63—Dynamic Brake Control 


Floor plan and plan view above the fans of the No. 2 section of the Santa Fe Diesel-electric freight locomotive 
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Motor-driven blower for cooling the grids in the dynamic brake circuit 


box. Journal-box pedestal guides are equipped with 
spring-steel wear plates. 

'The truck center plate is designed with wear plates, 
dust guard and lubricating arrangement. Although the 
truck center plate is so large that there is no need for 
side bearings, the usual friction-type side bearings are 
included; also a special EMC-design truck and body 


interlock which serves to prevent the truck from sluing 
in case of derailment. 


The Brakes 


Westinghouse No. 8 EL brake equipment is installed, 
with KS-8-PB brake valve, safety control features and 
maximum-speed governor control. The brake pipe con- 
sists of copper tubing with extra-heavy brass fittings. 
Main reservoirs, only, are made of USS Cor-Ten steel 
with riveted seam and welded heads and have a capacity 
of 25,000 cu. in. each. 

The brake-lever ratio on the truck is 5.66 to 1. Two 18- 
in. brake shoes per wheel give an average shoe pressure 
of 12,250 Ib. in an emergency application. Based on an 
average loaded weight of 836,000 Ib. for the locomotive, 
the braking ratio is 70 per cent with 50 Ib. brake cylinder 
pressure, or 95 per cent with 68 Ib. cylinder pressure. 

During operation of the electric retarding brake, the 
power generated by reversed traction motors is fed 
back into air-cooled stainless-steel grids located in the 
roof where heat will be easily carried off. The brakes 
are designed to exert a retarding force of 80,000 1b. 
at 22 m. p. h., with a lesser step at which the re- 
tarding force is 54,000 Ib. at 33 m. p. h. At the higher 
step the grids dissipate 4,690 hp. and at the lesser step, 
4.753 hp. In either case the traction motors generate 
540 amp. The brakes are designed to retard safely 
downgrade any load that the locomotive can haul up the 
same grade. 


Power Plant Equipment 


Motive power is derived from four 1,350-hp., 2-cycle, 
16-cylinder General Motors Diesel engines, one in each 
locomotive section. Each engine is direct connected to 
an EMC 600-volt d. c. generator and a two-stage, three- 
cylinder Gardner-Denver air compressor. A supple- 
mental 10-kw. auxiliary generator, adjustable between 
74 and 78 volts, is mounted above and driven by vee 
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General Motors 1,350-hp., 16-cylinder, 2-cycle Diesel engine—Seen from the blower end 


belts from each main generator. The generators are 
used as motors for engine starting. Each generator 
feeds four EMC Type D-7b d. c. roller-bearing motors, 
two in each truck assembly, directly geared to the driv- 
ing axles. Motors are cooled by clean air delivered from 
blowers in the body immediately above the motors 
through ducts in the floor which connect with flexible 
rubber ducts held against the motor-housing air intake 
ports. ; 

High-voltage control consists of manual transition for- 
ward and backward, with four motor connections, series- 
parallel, series-parallel-shunt, parallel and parallel-shunt. 
Switch equipment for transmission of single generator 
output to four traction motors is suitably arranged in 
ventilated cabinets. All high-voltage circuits are safe- 
guarded by a ground protective relay. Two Exide 32- 
cell storage batteries are located, one in each first section. 

The cooling system for the engines consists of two 
200-gal. per min. engine-driven water pumps and forced 
air circulation through Harrison fin-tube radiators 
located in the ceiling of the engine rooms. Each engine 
has a separate water supply tank with cooling-system 
capacity of 225 gal. Provision is made for steam jet 
preheating of cooling water from an external source after 
a layover period, if desired. Engine temperature con- 
trol is accomplished by forced air circulation through 
seamless-tube type radiator assemblies. Four vertical 
34-in. fans, driven from the engines through clutches, 
deliver approximately 80,000 cu. ft. per min. of air per 
engine. The engine air delivery is completely controlled 
by means of the fan clutches and by the manually oper- 
ated shutters mounted in the air intake ducts, located 
along the top of the locomotive sides. 

A dual circulating lubricating-oil system is installed 
for each engine. This comprises a single-pressure pump 
for oil delivery from the supply tank to the engine lubri- 
cating system, a separate pressure pump for oil delivery 
from the supply tank to the piston cooling system and 
a scavenger pump for oil delivery from the engine sump 
through a four-element filter and three Harrison oil 
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coolers into the supply tank. The capacity for the sys- 
tem is 190 gal. A motor-driven dual pump per engine 
drives the return-flow fuel system. The fuel tank capac- 
ity is 1,200 gal. per section, or 4,800 gal. total. 

The electro-pneumatic trunk-line control system com- 


Dynamic brake control and dead-man pedal on the cab floor 
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Diesel engine and motor controls—Traction-motor transition indicator 


prises: (a) An engineman's control station containing 
throttle with engine-speed control mechanism, motor 
connection lever, reversing lever with actuating means 
for control of traction motor reversing position which 
lever when removed from the station voids all locomotive 


movements; (b) four-valve, eight-position, electro-pneu- 
matic engine-governor operating mechanism, mounted on 
the engine; (c) power-plant control push-button box 
with fused switches for master control circuit, generator 
field, fuel pump and push button for engineman's helper 
call signal and defroster blower switch; (d) locomotive 
light switch box with five push button controls; (e) in- 
strument panel, indirectly lighted, containing air-brake 
gages, speedometer and wheel-slip indicator; and (f) 
main-generator load meter to indicate proper motor con- 
nection. 

A local control station is installed in each engine room 
and includes start and stop buttons, isolation switch, mas- 
ter air valve to electro-pneumatic governor control, alarm 
system to show low oil condition, tachometer, lubricating- 
oil and fuel pressure gages, hot-engine indicator and 
fuel-pump contactor. The signal alarm system shows 
by gongs and colored lights low lubricating-oil pressure, 
hot engine water, wheel slip and hot journal. 

Warning signals include soft and loud air-operated 
horns and one EMC 12-in. locomotive bell with internal 
ringer. Hot water, led from the engine-cooling system 
into two units with a fan-driven air circulating system 
is used to heat the cab control stations. 

The Duco color scheme of the locomotive is Santa Fe 
dark blue with a wide yellow band separated from the 
blue by narrow vermilion stripes. A bronze Santa Fe 
medallion adorns each front end. 


The Test Run 


In addition to a varying number of freight cars, the 
west-bound test train included, at the head end, Diesel 
locomotive No. 100, a dynamometer car and five business 
cars to accommodate officers of the railroad and the loco- 
motive builder, as well as about 20 observers who were 
invited to witness the tests. The train left Argentine, Feb- 
ruary 5 and arrived at Los Angeles February 8, in a total 
elapsed time of slightly over 7214 hr., as shown in the 
table which gives the general test results. No particular 
attempt was made for a speed record either by means 


Pressure gages for fuel and lubricating oil, engine-speed indicator, and hot-engine, boiler-failure and low-water alarms 
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Top view of the Diesel freight locomotive taken during the test run 


of unusually high operating speeds or reduced delays on 
the road and at terminals. As a matter of fact, the 
running time for this trip of 1,761.8 miles was 54 hr. 
3514 min., which gives an average running speed of 
32.3 m. p. h. 

The locomotive demonstrated ample reserve capacity 
to handle heavier trains than the one used in the test 
and at substantially higher speeds. For example, the 
test train, with a maximum of 68 cars and 3,150 tons, 
was handled successfully over ascending grades up to 
1.6 per cent westbound, without a helper, and at a speed 
generally of about 30 m. p. h. The maximum speed at- 
tained during the run was 68 m. p. h. between Amarillo, 
Tex., and Clovis, N. M., this portion of the road being 
predominantly a 0.6 per cent ascending grade. 

On descending grades, the locomotive gave an excel- 
lent account of itself due to the dynamic brake. This fea- 
ture was used at four places during the run for a 
total of 83 miles; namely, from Mountainair, N. M., 
to Belen, 17.5 miles; Supai, Ariz., to Ash Fork, 20.0 
miles; Louise, Ariz., to Yucca, 23.0 miles; and Summit, 
Cal, to San Bernardino, 22.5 miles. Maximum grades 
on these four mountains ranged from 1.27 to 3 per cent. 
At a speed of 20 m. p. h., the retarding effect exerted 
behind the locomotive was 48,000 1Ь., and the horse- 
power 2,560. At 29 m. p. h., the corresponding figures 
were 35,200 1b., and the horsepower 2,730. 

In negotiating the 3 per cent descending grade west- 
ward from Summit, the train length was limited to 50 
cars in accordance with customary Santa Fe practice 
and the retaining valves were set up as an added safety 
measure. Where the dynamic retarding brake was used, 
it was necessary to set the train air brake only about 
cne-fourth as much as usual. There was no evidence 
of excessive wheel heating throughout the run and when 
stops were made aíter descending heavy grades, the 
wheels never much exceeded bare hand temperature. 
The total energy absorbed by the dynamic brake during 
its use on this run is estimated at 19,700 million foot 
pounds, or approximately 10 per cent of the entire 
energy that was used to move the train throughout the 
test run. ; 

The next most significant thing about this Diesel 
freight locomotive test run was the fact that a total 
of seven steam locomotives would ordinarily have been 
required to take the same train from Argentine to Los 
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Angeles, with not less than 28 stops for water, on 12 
of which fuel would also have been taken. The Diesel 
locomotive made the entire trip with only four stops for 
fuel and the addition of a little engine cooling water; 
namely, at Wellington, Kan., Clovis, N. M., Winslow, 
Ariz, and San Bernardino, Cal. The locomotive was 
serviced at Los Angeles and could have started the re- 
turn trip, if necessary, with practically no delay. 


Santa Fe 5,400-H p. Diesel Freight Locomotive Performance 
on First Revenue Run from Argentine, Kan. 
to Los Angeles, Cal 


Total «distance; milé8 „зл every cse acecdleotoiess s ena [o care ENIM 1,761.8 
Running Ames hr. 6059.9 ано SEa ванае аиы ES S 54.59 
Dead time on road, hrs, ................... 6.15 
Total time on road, hrs. ................... 60.74 
Dead time at terminals, hrs. ............... 11.83 


Total elapsed time, hrs. ... 
Total. number" of .Stop8. eeso inkon oseere a te viso ges tiers ea pas 54 


Minimum number of cars ..................... 49 
Maximum number of cars ................... 68 
Minimum number of tons .................... 2,262 
Maximum number of tons ................... 3,150 
Thousands of gross ton-miles ..................... 5,171 
Average running speed, m.p.h. ................... 32.3 
Average speed, total time on road, m.p.h. ........ 29.0 
Average speed, total elapsed time, m.p.h. ........ 24.3 
Minimum speed on grade, m.p.h. ............... 15.0 
Maximum speed on run, m.p.h. ............. es 68.0 
Million: ft, 1b. at Grew bey саасан ела кабаб аана 198,858 
Total fuel oil consumption, gal. ........... «esee 10,83 


Unit fuel consumption, gallons: 
Per mile 
Per thousand gross ton-mi 
Per million ft. lb 


Tonnage trains may be handled by this Diesel loco- 
motive with fuel stops spaced 500 miles apart. The 
distance between the Santa Fe refueling stations, men- 
tioned above, averaged 440 miles. Due to the installa- 
tion of adequate fuel-pumping facilities and individual 
hose lines to the locomotive sections, the actual refuel- 
ing time on the test run was shown to be 7 min., which 


Dynamic brake contactors—Upper contactors for power, lower 
contactors for braking 
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The first 5,400-hp. Diesel-electric freight locomotive for the Santa Fe—Built by the Electro-Motive Corporation 


may be compared with 35 min. formerly required when 
refueling from tank cars. On this particular run the loco- 
motive consumed an average of 6.15 gal. of fuel per 
mile. In hauling the test train 1,761.8 miles, the unit 
fuel consumption of the locomotive was 2.09 gal. per 
1,000 gross ton-miles and 0.0542 gal. per million ft. Ib. 
of work done at the drawbar. 

During the test run, and subsequently, this Diesel 
locomotive showed notable reliability of performance and 
high availability for service. After being thoroughly 
broken in, the locomotive made the test run without any 
special mechanical attention except the replacement of 
one cracked cylinder liner and cleaning two oil filters. 

In both starting and rate of acceleration, the locomo- 
tive demonstrated highly desirable characteristics. With 
full engine power available from rest, the locomotive 
easily started tonnage trains and accelerated them to 
desired operating speeds in much less time than for- 
merly required. Apparently the only necessary precau- 
tion, as indicated by the test run, is to increase the power 


One of the electric-motor cooling fans installed in the engine room 
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output of the Diesel engines and the corresponding draw- 
bar pull slowly enough so that unnecessary shocks and 
excessive stresses will not be introduced into the freight- 
car couplers and draft connections. There is no wheel 
slippage with this locomotive except possibly under un- 
usually adverse wheel and rail conditions. 


€. & I. M. 
Rebuilt Caboose 


(Continued from page 152) 


side is used mainly for the storing of mattresses, bed 
clothes, etc., and the other side for the storage of oils, 
dope buckets and other train supplies. Kick plates, 
chromium plated, approximately 18 in. wide, are applied 
on each side underneath steps leading írom the floor of 
car to the cupola platform and grab irons oí l-in. pipe 
are applied from the cupola roof to the cupola platform. 

A flush-type stationary cabinet is also built into this 
space under the cupola for carrying the conductor's re- 
ports, stationery, etc. This is easily accessible to the 
conductor from his position in the section utilized for 
making out reports, etc. 

Car light is supplied by the use of a lamp over each 
one of the lower berth sections, as well as a lamp over 
the work table used while the train crew is cooking 
and preparing meals. These lamps are of the improved 
coal-oil type with reflector. The 40-gal. water tank 
above the kitchen work table and sink is fully enclosed 
by fir plywood and supplies water for cooking, as well 
as for cooling hot boxes. 

All doors on the car are finished by applying plywood 
over the standard door panels. The batten strips on 
the ceiling and walls, as well as all hardware in the car, 
are chromium plated. The car is equipped with a ther- 
mometer, drinking-cup container and fusee racks on both 
ends of car. All seat cushions and backs were covered 
with a No. 8 canvas duck in wide white and orange 
striping. 

The entire interior of the car has a natural finish, 
the plywood being given two coats of white shellac and 
two coats of white varnish. The exterior of the car 
is finished with one coat of primer and two coats of 
caboose red Dulux enamel. C. & I. M. standard letters, 
numbers and monograms are applied. The car as re- 
built weighs 46,000 Ib. 
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EDITORIALS 


Little Corrosion 
In Passenger Cars 


One of the important considerations in deciding whether 
to scrap or rebuild and convert railway car equipment 
is the amount of corrosion and deterioration which 
have taken place at critical points in the steel structures. 
In the case of steel passenger cars, at least, all evidence 
points to the fact that excessive weight and obsolescence 
limit the economic service life of the equipment far 
more than corrosion reduces its period of safe and 
effective service. One car owner, for example, reports 
that an examination of passenger-car structures 30 
years old, which were thoroughly inspected during re- 
modeling when the framing was exposed, showed an 
excellent condition of the steel frames and indicated 
strongly that corrosion is not a real factor in the life 
of passenger cars. Since the modern high-tensile steels 
now extensively used in passenger-car construction are 
reported to have at least four to six times the cor- 
rosion resistance of the steel used in older cars, the 
possibility of corrosion difficulties are still further re- 
duced. It may be safely assumed, therefore, that 
passenger cars of the future will be written off and 
scrapped, as they have been in the past, primarily be- 
cause their designs are obsolete and not on account of 
weakened structures due to corrosion. 


Use Your Head | 


Unfortunately we humans, as a general rule, learn only 
irom bitter experience. How frequently do we hear 
people say, “If we had only known, we would have 
acted differently.” And yet, probably in most instances 
they had been warned, but went ahead regardless. One 
of the former Lehigh Valley apprentices, now working 
to qualify as a first-class machinist at the Charleston, 
S. C., Navy Yard, recently sent a letter to the super- 
visor of apprentices on that road at Sayre, Pa. “I am 
writing this letter,” he said, “to plainly tell you that 
you were right and I was wrong when I was serving 
my apprenticeship. I want to, tell you and Mr. Laux 
[J. P., the S. M. P.] and everyone else connected with 
the apprentices, that I wish I had been more careful 
with my lessons and listened to you all.” In telling 
of his efforts to qualify for a better status he said that, 
“There isn’t a job here a machinist gets that a blue- 
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print isn’t with it.” In another part of his letter he 
said, “Although I am not trying to tell you your job, 
show this letter to some of your delinquent boys (if 
you have any) and tell them to snap out of it and 
profit by my mistakes.” 

Apprentice boys, however, are not the only ones who 
fail to profit from the experience of others and who 
find themselves regretting it later on. It is an error 
that most of us are likely to make, because we will not 
make the effort to face up to the realities and think 
our problems through to a logical conclusion. Rather, 
we are too inclined to stumble along indifferently, or 
in the attitude that somehow or other things will all 
work out satisfactorily in the end. 


Significant 
Motive-Power Developments 


Two articles in this issue deal with notable develop- 
ments in the field of motive power. One is the descrip- 
tion of the 5,400-hp. Diesel-electric freight locomotive 
recently placed in service on the Atchison, Topeka & 
Santa Fe. The other is the account of the road tests 
of the Pennsylvania Railroad’s Pacific type locomotive 
equipped with the Franklin system of steam distribution 
with O. C. poppet valves. 

The Diesel-electric locomotive is essentially a con- 
stant horsepower machine and its tractive-force curve 
approaches a hyperbola. If the voltage-current rela- 
tionship were free from limitations, the tractive force 
of such a locomotive would, theoretically, approach in- 
finity as the speed dropped toward zero. Practically, 
the maximum traction is limited by the weight on 
drivers and in the Santa Fe locomotive is rated at 200,- 
000 Ib. Such a locomotive possesses tremendous train- 
starting capacity and high accelerating capacity in the 
lower speed range—the range which is of relatively 
greater importance in freight-train operation than in 
passenger-train operation. Adding the dynamic brake, 
which is installed on the Santa Fe locomotive, this 
locomotive is particularly well adapted for heavy freight 
movements on lines with heavy grades—in the down- 
hill as well as the uphill direction. 

The poppet-valve installation is on a steam passenger 
locomotive and the road tests were in heavy, fast pas- 
senger service. Marked increases in capacity were 
shown at speeds above 50 miles an hour as compared 
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with a standard locomotive of the same class tested 
under similar road conditions. These increases 
amount to nearly one quarter at 60 miles an hour, 
almost one third at 70 miles an hour, and more than 
two fifths at 80 miles an hour. The results of these 
tests indicate that the poppet valve, through its more 
effective control of the admission and release of steam 
from the cylinders, provides a material extension in the 
limitations on the steam locomotive as to speed and 
capacity in passenger-train service. It will also un- 
doubtedly influence the design of the steam locomotive 
built for heavy, high-speed freight service, the operat- 
ing range of which will not fall far below that of the 
passenger locomotive, at least when measured in terms 
of revolutions per minute of the driving wheels. 

Thirty years ago electrification appeared to be a 
serious contender for first place as the source of motive 
power for the railroads. Today, the Diesel-electric 
locomotive appears to be a more serious contender. It 
has many operating advantages but has yet to attain a 
clear title in the realm of economics. The outstanding 
advantage of the steam locomotive is its low unit first 
cost. Its future depends upon the continuance of the 
development of such improvements as that here re- 
ferred to, without greatly increasing its unit first cost. 


Defective Trucks Cause 
Many Hot Boxes 


In an authoritative and highly constructive report, pre- 
sented at the 1940 annual meeting of the Car Depart- 
ment Officers’ Association, attention was called to a 
three-month survey of train detentions due to defective 
freight-car equipment on six representative roads, 
which showed that 1,183 train delays, or 52.4 per cent 
of a total of 2,255 delays, were caused by hot boxes. 
Judging from the figures quoted it seems reasonable to 
believe that concentrated efforts to improve this one 
undesirable feature of train operation will be more pro- 
ductive in reducing train delays than attention to any 
other single defect. | 

While proper lubricating materials and their applica- 
tion are obviously of the utmost importance in any 
campaign to minimize hot boxes, the committee report 
contained the following significant statement: "It is 
the consensus of your committee that improper truck 
maintenance is probably responsible for as many hot 
boxes as is the improper packing of boxes." Attention 
is thus directed to a sore spot in freight-car maintenance 
at many car repair points, and the committee suggests 
a remedy in attention to a number of details in main- 
taining freight-car trucks, the importance of which can 
hardly be over-emphasized. 

Defective wheel conditions which may cause waste 
grabs and hot boxes come in for first consideration. 
Wheel-shop practice needs constant checking to make 
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sure that journals are turned and rolled accurately and 
with the desired smoothness of finish. Obviously, this 
finish needs to be protected during the entire subse- 
quent handling of the wheels until safely placed in the 
truck with brasses applied to protect the journals. Un- 
less substantially more care is exercised than is some- 
times the case in handling wheels, truck sides and 
bolsters in making truck assemblies, it is difficult to 
prevent journal collars and back fillets from becoming 
nicked, or the journals marred. Even a slight damage 
to the journal collar or back fillet is almost sure to 
cause a waste grab and hot box. 

Similar careful attention to applying brasses which 
are in good condition, fit the journals and have also 
been protected against damage in handling, is also 
important. Wedges with straight backs are a definite 
invitation to bearing troubles and, if the wedge back 
condition is important, the bearing surface in the top 
of the side frame is equally so. A good many hot boxes 
are charged to the pinching of journal bearings on 
account of concentrated loads on the edges of the jour- 
nal-bearing wedges, this condition being caused by 
hollow box roofs. Sometimes, on new boxes, there 
is a small fillet at the junction of the roof with the 
side wall instead of an undercut which is necessary to 
provide a smooth and straight bearing suríace for the 
wedge. 

Individual cases of carelessness and poor judgment 
probably mean little in their effect on the railroad prob- 
lem as a whole, but when, as recently happened, quali- 
fied carmen and their foremen permit a íreight-car 
truck to leave the shop with a non-standard replace- 
ment truck side which holds the plank 1% in. higher 
above the rail than the other side frame, it is natural 
to wonder how often this may have happened. Con- 
ditions have been observed, where the spring plank 
itself was too short between the centers of the truck 
frames, causing them to bow in and resulting in a 
heavy pressure on the journal fillet. Similarly if the 
spring plank is too long and forces the truck frames 
to bow out, excessive fillet pressures and potential hot 
boxes are in prospect. 

Proper attention to truck springs is essential and 
while broken springs are probably almost always re- 
placed, more careful checking should be made to replace 
springs with less than the desired free height, which, 
if permitted to remain in service, present the probability 
that the journal will be subjected to over-solid blows 
and the brass distorted. To the extent that spring 


` snubbers decrease the frequency of, or eliminate, over- 


solid blows, they also tend to prevent hot boxes. Still 
another mechanical condition, over which carmen have 
little control, but one undoubtedly chargeable with 
many hot boxes, is improper load distribution in cars. 
with resultant excessive loads on individual bearings 
and inevitable tendency to over-heat. Concentrated 
attention to even this limited list of truck defects will 
be sure to effect a further decided reduction in hot 
boxes. 
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Tool Engineering 
Assumes Important Role 


The 1941 annual meeting and exhibition held by the 
American Society of Tool Engineers at Detroit, Mich., 
March 25 to 28, was something more than a big show 
and an important series of meetings ; it was the tangible 
evidence of what can be done by a wide-awake organ- 
ization with a purpose in building the society from a 
small group of 50 members in 1932 to almost 7,000 
members in 1941; it was also a fine demonstration of 
the implements of production that have made America 
a great industrial nation. The exhibition and the 
technical sessions carried the work of production for 
national defense as a basic theme and showed how out- 
put is being and can be stepped up in work of such vital 
importance by the application of modern tools and 
tooling equipment. 

Among the more than 250 companies which ex- 
hibited were many whose products are used by and are 
familiar to the railroad industry and it was noteworthy 
that the work of the society, its annual meeting and 
exhibition is attracting growing attention on the part 
of railroad men. 

Tool engineering as a mechanical science and the 
work of the tool engineer has always been more or less 
associated with mass production such as that of the 
automotive industry. It is true that in such industries 
where there is a large volume of repetitive operations 
the possibilities for tool engineering are great. Hence, 
many men in railroad shops have ignored the real 
opportunities that are right at hand for improving the 
methods used in the machining and fabricating of loco- 
motive and car parts because they have assumed that 
the relatively small volume of work of a given type or 
design must, of necessity, be done by the same methods 
that have prevailed for years. Such, however, is most 
certainly not the case, as many examples to be found 
in railroad shops today will prove. 

Recently we were discussing the possibilities of better 
tooling methods with a mechanical officer who came up 
through the shop and is in intimate touch with shop 
work. He recalled a study that had been made in one 
of the shops on that road with the object of cutting 
down the cost and increasing production on a group 
of parts used in quantity on locomotives, which required 
operations on four types of machines in the shop. The 
tooling arrangements were carefully analyzed with the 
idea of stepping up the output of each of the four ma- 
chines. Before any action was taken a visit was made 
to several industrial plants to see how similar work was 
done on a large-volume basis and as a result of these 
inspection trips it was found that the purchase of a 
single new machine with rather simple tooling equip- 
ment not only would make possible such an increase in 
output that the one shop could take care of the require- 
ments for the entire road but the reduction in cost per 
part produced was sufficient to pay for the new ma- 
chine in a surprisingly short period of time. The im- 
portant thing was that the new machine was able to 
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utilize tooling equipment and tool steels that it was 1m- 
possible to use on any one of the four older machines 
that had previously been doing the work. 

One need only spend a little time in the average rail- 
road shop to realize that there are hundreds of ideas in 
every-day use in other industries that could be adapted 
to the operations performed in a railroad shop and save 
many thousands of dollars in the cost of locomotive or 
car maintenance. | 

Many of these ideas are not adopted because the 
average railroad mechanical officer thinks that a tool 
engineer, tool supervisor, shop engineer or a produc- 
tion engineer is just so much excess baggage on the 
payroll. Then, too, many roads have extremely capa- 
ble men charged with the responsibility of improving 
methods in shop operation that are kept tied so close 
to their own roads and their own industry that they 
really do not have a chance to know what is going on 
in the world of industrial production. 

No railroad shop man in a responsible production 
supervisory position could attend meetings and make 
contact with the production men from other industries 
such as were at Detroit for the A. S. T. E. 1941 Ex- 
hibition without bringing home enough new and usable 
ideas to pay for his time and expenses many times over. 


New Books 


Proceepincs MasTER BoiLER Makers’ ASSOCIATION. 
—The price of the Proceedings of the 1940 Annual 
Meeting of the Master Boiler Makers' Association is 
$5 and not $3 as stated in the New Books column on 
page 108 of the March issue of the Railway Mechanical 
Engineer. 


WELpING METALLURGY. Volume I-II, 1940. By О. 
H. Henry, associate professor of metallurgical engi- 
neering, and G. E. Claussen, research assistant, Weld- 
ing Research Committee, and adjunct professor of 
metallurgy, Polytechnic Institute of Brooklyn. Pub- 
lished by the American Welding Society, 33 West 
Thirty-ninth street, New York. 357 pages, illustrated. 
Bound in imitation black leather. Price, $1.50. 


Welding Metallurgy deals with the structure, proper- 
ties and composition of the welded materials from which 
may be deduced the cycle of events which brought them 
about, or vice versa. It is a series of lectures prepared 
for presentation in a fundamental course of metallurgy 
and metallography at Polytechnic Institute of Brooklyn 
under the joint auspices of the Institute and the New 
York Section of the American Welding Society. It is 
intended to familiarize members of the welding indus- 
tries, including fabricators and designers, with the com- 
position and structure of the steel they use; to show 
how the steel is affected by the varied conditions of heat 
and stress in welding; to explain the mysteries of heat 
treatment, and to point out the way in which metal- 
lurgy can be used to control the welding process. The 
two volumes are bound together in one book. 
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National Defense and 
Association Activities 


The membership of the mechanical asso- 
ciations can only be built up if the rail- 
road managements show that they are 
interested by allowing men to attend the 
meetings. In the past few years this has 
been impossible, due to the depression, but 
it would appear now that the necessity 
for improvements brought about by the 
defense program will stimulate the desire 
of the managements to obtain quicker 
methods of repairs, and lasting improve- 
ments. The work of these associations is 
very beneficial to both the members and 
the railways. 


Freight Car Defects 
And Damage to Lading 


I think the Car Department Officers should 
have a committee to deal with structural 
defects in equipment, as observed in serv- 
ice, in order that their findings could be 
placed before the Car Construction Com- 
mittee, much as the territorial car fore- 
men's associations now do with respect to 
interchange rules. I do not refer to design 
as such, but to the serviceability of the 
car as a protective freight vehicle. The 
Freight Claim Division, A. A. R., pre- 
sented a long list of such defects to the 
Mechanical Division in 1937. This list by 
no means exhausts the so-called defects 
that reduce the opportunity to deliver the 
service we owe to the public. It ought not 
to be left to the claim men to make these 
discoveries available to those who can cor- 
rect them or to stop them being produced 
in the first instance. The car man sees 
these deficiencies long before a claim 
voucher brings them to light. Ordinarily, 
freight damage producing defects in car 
structure do not come before the Mechan- 
ical Division's Committee on Car Con- 
struction from any organized source. The 
best such source would be the Car Depart- 
ment Officers’ Association. 


Hustle Committee Reports 


I hope you will emphasize the necessity of 
getting the committee reports completed as 
quickly as possible. In order to get them 
out to the members of the associations 
early enough so that they can be read 
and digested before the meetings, they must 
be in the hands of the officers of the asso- 
ciations within the next few weeks and 
surely not later than June 15; the pro- 
cedure of one of the associations—the Car 
Department Officers — requires a much 
earlier closure. I realize that mechanical 
department officers and supervisors are un- 
usually busy at the present time, and yet, 
these mechanical meetings can mean so 
much to the railroads in increased effici- 
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Suggestions for 
Mechanical Associations 


ency and economy that no stone should be 
left unturned to make their programs as 
complete and effective as possible. With 
only two-day conventions, the meetings 
must be packed to the brim with meaty, 
constructive material. As little time as 
possible should be used for presenting the 
reports at the conventions; if possible, they 
should be presented by title only. All, or 
practically all of the short amount of time 
available should be used for the discussion 
of reports by men who have not only 
read them, but have studied them care- 
fully and critically. The four associations 
that are scheduled to meet in Chicago next 
September have a real opportunity to make 
good in a big way, or just scrape by, or 
fail abjectly. The people now on trial are 
the committee chairmen and the committee 
members. Indifference, or lack of energy 
or initiative on their part at this time can 
be a "monkey wrench in the gears." Have 
they the guts to make good, or will they 
gum the works and place an insurmount- 
able handicap in the way of success? 


Preparation of Reports. 


It is my opinion that the best results are 
obtained in gathering material for conven- 
tion topics by having the committee mem- 
bers first arrange a questionnaire to go to 
members of the association who are known 
through their activities to have the in- 
formation desired; this first effort should 
be the responsibility of the chairman of 
the committee. When this has been ac- 
complished, the chairman should instruct 
members of the committee to write per- 
sonal letters to members who they know 
are familiar with the subject. А ques- 
tionnaire has no real value unless it is 
followed up to show the individual that 
there is more interest in the topic than the 
preliminary questionnaire. It serves to 
arouse interest and to obtain more dis- 
cussion on the floor of the convention. 
Replies when received by committee mem- 
bers should be forwarded to the chairman, 
who can either reject or ask for further 
information. While this will entail con- 
siderable correspondence, those who are 
interested will not object; it will bring 
out facts and will indicate a desire on the 
part of the association to render service 
to the railway managements. 


Comments from readers on 
suggestions made in our No- 
vember, 1940, number for 
making more effective the ef- 
forts of the Mechanical De- 
partment Associations. See 
also January number, page 25; 
February, page 70, and March, 
page 109. 


Get Your Young 
Men Interested 


The rebuilding of mechanical department 
organizations after the depression has 
made it necessary to promote many men 
to supervisory positions, some of them com- 
paratively young. I well recall that when 
I was at that stage of the game, many 
years ago, the boss sent me to one of the 
conventions. What an eye opener it proved 
to be. I did not know until long after- 
ward that the “old man” had tipped off 
one of the officers, and to my amazement 
and distress, I had to get on my feet and 
express myself—but it was one of the best 
things that ever happened to me. What 
is everybody’s business is nobody's busi- 
ness. Would it not be well for each asso- 
ciation to appoint at once a live committee 
to get busy and get many of these newly 
promoted and younger men to attend the 
conventions? More than that, they could 
well see to it that they are encouraged to 
take part in the discussions. These men 
need friendship and acquaintanceship with 
older men. They need the information and 
inspiration they will receive from the meet- 
ings. On the other hand, we need their 
youth and virility to carry forward our 
work more vigorously. 


Do Criticizing 
On Convention Floor 


These conventions are held for the purpose 
of developing new ideas and concluding 
many open questions on previous sugges- 
tions that have been made and referred 
to committees for investigation and de- 
velopment. If all those interested could 
participate in the discussions on the floor 
and express their ideas at the convention, 
instead of criticizing action taken at the 
convention after it is over, I am sure it 
would bring about greater efficiency. 


Prepare for the 
Discussion of Reports 


Steps should be taken now, while the com- 
mittees are still working on the prepara- 
tion of their reports, to plan for the dis- 
cussion on the floor of the conventions 
next September. Even though the reports 
are not yet completed, the committee mem- 
bers can talk with or write to their friends 
about what they are working on. Or they 
can assemble the names of men who are 
specially well equipped to discuss the re- 
port and plan to send them copies of it as 
soon as it is available. In brief, now is 
the time to do some real promotion work 
and to make plans for following it up. 
This will have some valuable by-products. 
It should assist in securing a larger at- 
tendance at the conventions and in increas- 
ing the membership of the associations. 
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THE READER’S PAGE 


Standing Boiler Tests 


To THE EDITOR: 

The ingenious, yet simple method of testing locomo- 
tive boilers developed by the engineers of the New York 
Central has been suggested as an inexpensive means of 
supplying the lack of basic data relating to the per- 
formance of large modern boilers to which C. A. Brandt 
directed attention in his paper presented at the 1939 
annual meeting of the American Society of Mechanical 
Engineers.* It seems to be generally believed that the 
results recorded during these standing tests are com- 
parable in every way with the boiler performance ob- 
tained during tests on the road or on a testing plant. 
One phase of the question, however, has so far remained 
entirely in the background. 

The pressure of the steam passing through the exhaust 
nozzle in the New York Central standing tests is main- 
tained at a constant level. Does such a condition ever 
exist in actual locomotive operation? Mr. Collins con- 
siders the performance of the locomotive boiler to be 
entirely independent of the engines. This would indi- 
cate, if only indirectly, his agreement with Dr. Goss’ 
assertion that the draft-producing action of exhaust 
steam is independent of the intermittency of the exhaust. 

There is extremely little available information deal- 
ing with the precise effect of the intermittent exhaust in 
locomotives upon the draft. It might be supposed that 
only negligible variations in draft occur at high speeds, 
especially with smokeboxes of comparatively large vol- 
ume. That may or may not be true with the front end 
arrangements commonly used in America. But marked 
fluctuations in smokebox vacuum, far beyond expecta- 
tions, were found during tests of modern 2-8-0 type 
locomotives in England, even when the exhaust beats 
were occurring at the rate of 18 per second.f This would 
correspond to a speed of 6334 miles per hour for a two- 
cylinder single-expansion locomotive with 79-in. wheels. 

Just what effect would this fluctuating draft have on 
the efficiency of combustion? Those who believe that 
greater uniformity of draft improves the efficiency of 
combustion must conclude that Mr. Collins’ tests are 
being conducted under ideal conditions, and will show 
higher efficiency than corresponding tests carried out 
on a testing plant or on the road. On the other hand, 
ithas recently been stated as a result of long experience 
with two- and three-cylinder simple engines, that the 
slight lifting of the fire caused by the exhaust beats of 
2 two-cylinder engine tends to promote better combus- 
поп than when a more even exhaust is used. If one 
accepts this theory, then it follows logically that road 
or plant tests will give a better boiler performance than 
standing tests on the same boiler. The reader may take 
his choice. This is only one of the many problems of 
locomotive design which will continue to provide ground 
ior argument, pending further research. 

Finally, attention might be drawn to the high exhaust- 
steam pressures shown in Figs. 12, 13 and 14, on pages 
99 and 100 of the Railway Mechanical Engineer for 
March, 1941. If, in order to make the boiler steam 

* See the Railway Mechanical Engineer for February, 1940, раве 47. 

*Three Cylinder High Pressure Locomotive, by Herbert N. Gresley, 
i n nent оГ. the Institution of Mechanical Engineers, London, July 7, 


1 Locomotive Boiler Design, by E. S. Cox, Proceedings of the Institution 
sf Locomotive Engineers, don, January 26, 1938. 
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freely, the exhaust passages must be choked to produce 
an average back pressure up to 24 lb. per sq. in. during 
normal operation of the engines, the fluctuations in 
exhaust steam pressure caused by the intermittency of 
the exhaust beats may be largely damped out, resulting 
in a practically continuous blast through the exhaust 
nozzle. In such a case, it is quite conceivable that stand- 
ing tests, plant tests and road tests will give the same 
results. 

The high exhaust pressures shown in these figures 
demonstrate clearly that the efficiency of the American 
locomotive front-end can still be vastly improved. Why 
be content with a loss of from 700 to 1,000 hp. in order 
to create sufficient draft in the boiler of a high-speed 
locomotive working at full power? Certainly, no means 
of reducing the loss of power due to back pressure in 
the cylinders should be left untried. This problem is 
discussed at length in Lawford H. Fry's article on page 
347 of the Railway Mechanical Engineer for September, 
1939. 

WM. T. HoEckER. 


Boiler Drop 
Plug Performance 


To THE EDITOR: 


The 29th annual report of the director, Bureau of 
Locomotive Inspection, Interstate Commerce Commis- 
sion, shows that during the fiscal year ended June 30, 
1940, there were eight boiler explosions caused by low 
water on steam locomotives in the United States, an in- 
crease of two over the previous year. This report in- 
cludes a “Summary of Boiler Explosions Resulting from 
Crownsheet Failures,” and shows a complete record of 
boiler explosions for the past nine years. 

In contrast to this, the Southern Pacific Company 
(Pacific Lines) has completed its ninth year without any 
accidents of this type, due to protection afforded by 
multiple applications of boiler drop plugs in firebox 
crownsheets. 

The performance of this safety device during the 
calendar year 1940, as summarized below, again con- 
clusively demonstrates its absolute reliability and ef- 
fectiveness as a safeguard to life and property against 
hazards of boiler explosions due to low water: 
Locomotives equipped with drop plugs ............................ 1,383 
Total number of drop plugs in use .............................. 5,402 
Cases of low water—engine crew responsible ..................... 6 
Cases of low water—enginehouse forces responsible ............... 

Total number cases of low water in which drop plugs functioned .... 15 
Total number cases low water in which drop plugs failed to function о 
Total number of drop plugs which functioned .................... 43 

It will be noted that in 1940, as in all previous years 
that boiler drop plugs have been in use, they have func- 
tioned in time to prevent serious damage to the boiler 
or firebox. Of the 15 cases of low water that occurred 
during 1940, in 13, or 867 per cent, the only work 
necessary was the renewal of the boiler drop plugs. An 
analysis of the work required on drop-plug-protected 
locomotive boilers shows that in 107 of the 138 cases of 
low water since 1932, representing 77.5 per cent, the 
only repair work necessary was the renewal of the plugs. 


F. E. RUSSELL, 
Mechanical Engineer, 
Southern Pacific. 
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Bending Brake Fabricates 
Car Details at Omaha Shops 


A wide range of sheet-metal bending work is performed 
at the Union Pacific car shops, Omaha, Neb., on a Cin- 
cinnati bending brake. е 

Тһе draít-sill reinforcing plates, shown оп skids in 
one of the illustrations, are first punched on this ma- 
chine and subsequently bent, ready for application to the 
car center sills. Many small dies are made in the local 
shop where production warrants the expense, and such 
parts as running-board brackets, 'number-card holders, 
plywood ceiling supports for freight cars, etc., are turned 
out quickly and at low unit cost. All pressed angles, 
tees and channels are formed in this machine, which 
bends L4-in. open-hearth steel 10 ft. long; 3$-in. steel, 
16 ft. long; 34-in. steel, 8 ft. long; and 1-in. steel, 6 ft. 
long. One particularly ingenious die manufactured in 
the local shop and used in this brake makes it possible 
to manufacture end filler clips, in quantities, these clips 
being cut from band iron, punched and bent in a single 
operation at a rate of 30 per min. These clips are made 
in two sizes, 1$ in. by 2 in., and ?4g in. by З in. The 
production of 30 per min. cannot be quite sustained 
throughout an 8-hr. shift, owing to the fact that the 
band iron is supplied in strips of a relatively limited 
length and there is a small amount of lost time between 
the forming of the last clip on one strip and placing a 
new strip in the machine. While even this small delay 
would probably not be permitted in an automotive pro- 
duction shop where certain parts are required to be made 
in the millions rather than thousands, it is not a factor 
of practical importance in this particular railway-shop 
operation. The average production of at least 1,200 end 
filler clips per hour is more than adequate to meet all 
railway shop requirements. 

In the work of forming threshold plates, previously 
referred to, thirteen 11% 6-іп. holes and two l-in. by 
4-in. slots are punched in each 6-ft. section, this number 
of holes and slots being doubled when the threshold 
plates are punched in 12-ft. lengths. 

Many pressings for passenger cars are made in this 
machine which was installed primarily for passenger-car 
work but has more than justified itself on account of the 
many unexpected uses developed in the manufacture of 
freight car parts. Among other special passenger shop 
jobs, large water-tank shrouds are formed in this ma- 
chine. Where only a few are required, wooden dies, 
or forms are made, the upper and lower dies being 
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Bending a 6-ft. length of light-gage stock 


bolted as usual to the machine base plate and ram by 
means of brackets. These water-tank shrouds are made 
of 16-gage Monel metal in sheets 714 ft. wide by 16 ft. 
long. The curve on the bottom is a relatively large 
radius, with a short radius curve at either side of the 
car. In designing the dies, it is, of course, necessary 
to make all of these curves sharper than called for in 
the drawings so that when the metal springs back the 
sheet will have the correct shape and be ready for ap- 
plication in protecting the water tanks and other equip- 
ment under the passenger car bodies. : 

Cor-Ten steel roof sheets are given the familiar Union 
Pacific turtle-back roof shape in this machine. They are 
made of Y$-in. stock in 16-ft. lengths, four sheets being 
required per car. Materials of all different kinds are 
bent in this machine; the principal precaution necessary 
in the case of metal such as aluminum alloy, is to be 
sure that too sharp a bend is not attempted. 

The machine used in performing these operations was 
built by the Cincinnati Shaper Company, Cincinnati, 
Ohio, and is capable of accommodating work up to 16 
ft. long and exerting a maximum bending pressure of 
210 tons. The slowest speed of the machine is 10 
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Draft-sill reinforcement plates which are punched and subsequently formed in the Cincinnati brake 
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strokes per min. and the fastest 30 strokes per min. 
One stroke at a time may, of course, be made by opera- 
tion of the foot pedal, or the machine may be set for 
continuous operation. For use in punching operations 
numerous special dies are supplies by the manufacturer. 
The machine is said to have more than half paid for 
itself in the first year's operation. 


Riveting Hatehway 
Door Holders 


The hatchway door holders commonly used to keep re- 
frigerator-car hatchway doors either sealed shut, or in 
the open position for ventilation purposes, consist essen- 
tially of four parts, namely a steel base plate about % in. 
by 4 in. by 6 in., in the center of which are two riveted 
U-bolts, one being used for locking or sealing purposes 
and the other serving as a hinge support for the 3$-in. 
by 2-in. holder bar, or ventilating arm as it is sometimes 
called. 

'The problem of assembling these hatchway door holder 
parts and riveting over the ends of the U-bolts after they 
are passed through the base plate is not an easy one to 
solve and the work involves considerable difficulty unless 
a suitable holding and riveting tool is available. А fix- 
ture developed for this particular job at one large west- 
ern railway car shop is shown in the illustration. It con- 
sists essentially of a vertically operating air hammer, 
suspended above a pair of die-blocks which hold the 
U-bolts firmly and also support the ventilating arm and 
the base plate during the riveting operation. The fixed 
half of the die is firmly secured to the work bench and 
supports a 4-in. air cylinder which operates the moving 
half of the die. The air hammer is held in position by 
means of a pantograph which swings about a vertical 
2-in. pipe section set in the work-table top. The upper 
arm of the pantograph is extended to form a handle or 
operating lever for positioning the air hammer over the 


used in riveting the U-bolts in refrigerator car 
hatchway door holders 


Convenient device 
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U-bolts and applying pressure during the riveting oper- 
ation. The weight of the air hammer is balanced by 
a spring so that it normally stays in the upper position. 

The die consists of two steel blocks 2 in. thick by 
4 in. wide by 9 in. long, recessed to hold two U-bolts 
at just the proper elevation for heading or riveting the 
ends after application of the base plate. Inasmuch as 
one of these U-bolts must be passed through the end of 
the holder bar, the upper suríace of the die blocks is 
recessed at the right to a depth equivalent to the thick- 
ness of the holder bar. This enables the base plate to 
be fitted over the ends of the U-bolts and the holder bar 
and rest flush on the upper surface of the die blocks 
during the riveting operation for this particular U-bolt. 
After application of this U-bolt and the holder bar, the 
other locking or sealing U-bolt is applied, using the re- 
cess at the left in the die block. 

The illustration shows a separate U-bolt resting on 
the upper surface of the movable die block and an assem- 
bled hatchway door holder at the left. 


Cleaning 
Large Stencils 


The large stencils, now required to carry individual 
railroad slogans and other necessary information, in- 
cluding maps, frequently must cover almost half a car 
side and these stencils need be cleaned at least once, and 
sometimes twice a day in order to assure satisfactory 
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Drip pan used in cleaning large stencils at the Santa Fe car shop, 
| San Bernardino, Cal. 


results. The cleaning of such stencils constitutes some- 
thing of a problem, which has been solved at the San 
Bernardino, Cal., car shops of the Atchison, Topeka & 
Santa Fe by means of the long stencil drip pan and other 
equipment shown in the illustration. 

The drip pan is made of 24-gage galvanized iron, 24 
ft. long by 3 ft. wide by 6 ft. deep, stiffened with five 
small crossbars at the top which also serve to support 
the large stencil, held in an approximately vertical posi- 
tion by leaning against two posts, as indicated. The 
drip pan is equipped with a drain valve at the lower 
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left-hand corner adjacent to the barrel of distillate which 
is used for cleaning purposes. 

In operation, a handle brush is used to apply distillate 
to the stencil which is brushed until all traces of paint 
are removed. The excess distillate drips into the pan 
and is drained off through the drain valve for re-use 
until too dirty to serve effectively in cleaning additional 
stencils. Approximately one hour is required for clean- 
ing a stencil of the size shown in the illustration. 


Magnaílux Testing 
Of Car Axles 


In the Magnaflux testing of car axles, special equipment 
is used at one of the principal car shops of a western 
railroad. Unmounted axles are placed between centers 
in an old engine lathe which has had the headstock 
removed and the carriage replaced by a magnetizing coil 
mounted in a cylindrical box on rollers which moves 
along the V-ways of the machine. An extra long tail- 
center extension of 14 in. to 18 in. is required at one 
end, so that the magnetizing head, in one extreme posi- 
tion, will clear the end of the axle and permit inspection 
of the entire axle. The magnetizing head is, of course, 
connected by electric leads to the Magnaflux Type K3 
testing machine which operates on 440-volt, 60-cycle, 
60-amp. electric current. 

Before attempting to test axles, they are cleaned with 
a distillate wash and wire brushed with a high-speed air 
motor to remove all dirt and rust or scale and thus facili- 
tate a careful inspection for possible progressive cracks 
or surface defects. When necessary, the axles are also 
dusted with a light coat of unslacked lime to remove 
all traces of oil and moisture. Under favorable con- 
ditions sandblasting is the best method of cleaning, but 
sandblast equipment is not always available. When this 
method is used, a guard must be placed over the journal 
and dry collar to avoid damaging the journal. 


Inverted push-car frame and wheels used in the Magnaflux testing of 


axles with mounted car wheels 


148 


The axle is sprinkled with Magnaflux powder for the 
entire length, a sheet-metal tray being used underneath 
to catch the excess powder which drops off. By moving 
the fully charged magnetizing head over the axle, any 
progressive crack or surface defect is then made evident, 
the broken lines of magnetic force causing the Magna- 
flux powder to be disturbed and give a visual indication 
of the extent of the crack. As a rule, most of the cracks 
are found just within the inside wheel fit. On large 
axles it is necessary to sprinkle and test the axle at three 
angular positions approximately 120 deg. apart. On 
smaller axles two sprinklings are adequate. The excess 
powder is brushed off the axle before each resprinkling 
and saved for re-use. From 32 to 38 axles are ordinarily 
tested on this machine in eight hours. 

For testing axles with mounted car wheels, the in- 
verted push car frame with close-set wheels is used to 


Old lathe bed stripped and equipped with extended centers and a 
magnetizing head for Magnaflux testing of car and tender axles 


support and revolve the car wheels during the testing 
operation. The 20-in. push-car wheels, with axles spaced 
23 in. apart, are mounted on roller bearings and have 
the flanges cut off with the oxy-acetylene torch so that 
the car-wheel tread rests on the treads of the push-car 
wheels. In testing the axle with mounted car wheels 
by means of this device, five coils from the Magnaflux 
machine are placed over the journal or axle (between 
the mounted car wheels) and the powder sprinkled on 
so as to give an indication of any cracks or surface 
defects. The car wheels are then easily revolved and 
one or more additional sprinklings made as required to 
cover the entire circumference of the car axle. The 
axles of all mounted car wheels handled through the 
shop are thus given a careful Magnaflux test, the same 
cleaning method being used as that previously described. 


Dip-Varnishing Wood 
Freight-Car Parts 


The equipment shown in the illustration provides an 
efficient method of dip-varnishing any small freight-car 
parts which are made of wood and may require this 
kind of finish. As a matter of fact, the same method 
may be used in applying other paint finishes, but re- 
frigerator-car parts such as floor-rack slats, bulkheads, 
side-door rails, hatch plugs, etc., are usually finished with 
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Equipment for dip-varnishing wood refrigerator-car parts of small size such as floor-rack slats, hatch plugs, etc. 


one or more coats of clear, light varnish, as called for 
in the specifications. 

Instead of attempting to varnish these parts by hand, 
which would be a relatively slow and laborious operation, 
the 3-ft. by 4-ft. by 24-ft. sheet-metal tank, shown in 
the right toreground of the illustration, is filled to a 
depth of 6 in. to 12 in. with varnish and the wood 
parts are simply thrown into this varnish tank. After 
being thoroughly immersed, the parts are piled on the 
drain board installed at one end of the tank, this board 
being pitched so as to drain all excess varnish drippings 
back into the tank. 

When the parts are thoroughly dried they are easily 
moved to the hand push car, shown at the left of the 
illustration, for transportation to the storeroom or to 
the shop department where the parts are to be applied 
to cars. 


Seat Covering of 
Box-Woven Plastie 


A recent development in the field of plastic research is 
the production of colorful, box-woven Saran seat covers 
by the Heywood-Wakefield Company, Gardner, Mass. 
This development has been introduced to the transporta- 
tion industry by the New York City Board of Trans- 
portation which placed in service a subway car equipped 
with seats covered with this material. 

Among the advantages claimed for the seat covers is 
the ease with which they may be cleaned. Saran is non- 
porous. "The dirt is confined to the surface and cleaning 
is a simple operation requiring only soap and water. 
Another advantage is the absence of splitting or cracking 
in this new material. A major annoyance with fibrous 
seating materials, due to cracking and splintering, is the 
damage done to passengers' apparel. Because of its 
toughness, smoothness and flexibility, this plastic elim- 
inates any such damage. It is available in an extensive 
range of colors. 

Saran is the name given to the fabricated forms of a 
group of new thermoplastic resins, technically known as 
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vinylidene chloride, produced by the Dow Chemical 
Company, Midland, Mich. This particular family of 
plastics, being chrystalline in character, offer extreme 
flexibility combined with high tensile strength. Under 
tests conducted in the Dow laboratories this plastic has 
been flexed more than 250,000 times without breakage 
and experimental strands can be produced with a tensile 
strength as high as 100,000 Ib. per sq. in. It is highly 
resistant to water, corrosive acids, alkalies, inorganic and 
most organic solvents. It will not burn. 

This synthetic rattan is produced by an extrusion 
process into one continuous strand which speeds up the 
weaving and results in a finer finished material than is 
possible with the short lengths of natural materials. A 
contribution by Heywood-Wakefield technicians is the 
pre-forming of the seat corners after weaving. 


Seats upholstered with Saran in a New York City subway car 
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Oakite Develops Safe 
Passenger Equipment Cleaner 


An important part in the maintenance of the attractive 
passenger cars now in service on the railroads is the 
care given to the colorful exterior finishes. During the 
last year, tests have been made by Oakite Products, Inc., 
New York, in perfecting a material for washing train 
equipment which is given comparatively frequent wash- 
ings. It has resulted in the development of Oakite com- 
position No. 70, a material possessing sufficient wetting 
out and cleaning properties to penetrate and remove the 
foreign matter encountered in most sections of the coun- 
try. Besides these characteristics, the composition meets 
the demands of safety as it can be used at concentrations 
two or three times that which is ordinarily required with- 
out affecting the car finish. 

In the actual use of this cleaning material, the best 
practice is to apply the solution by means of brushes 
and allow it to soak for five minutes to a half hour, 
depending upon the conditions encountered. The wash- 
ing routine can be varied readily so that the longer 
soaking period does not interfere in any way with the 
progress of the work. It merely means that a larger 
area of the coach is covered before returning for the 
final rebrushing and rinse. The length of the soaking 
period with a water solution depends upon the ability 
of the solution to cling to the surface and the time that 
elapses before the solution dries. A long soaking period 
is not practical in many instances because many mate- 
rials, even those that are free rinsing when in solution, 
are no longer free rinsing once they have dried out upon 
the surface to which they have been applied. 

A dried out solution has no cleaning effect on the 
surface on which it rests, but if the material remains 
free rinsing, as does Oakite composition No. 70, a great 
deal of difficulty is prevented in those instances when 
drying occurs more rapidly than expected or when the 
washing procedure is interfered with for some reason or 
other. Even when applied to a warm engine jacket, for 
instance, where drying is extremely rapid, the deposit 
can be readily rinsed away, a result which would be 
impossible with most materials under similar circum- 
stances. 


Uniform washing results require the systematic coverage of the surfaces 
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Washing a car with Oakite materials—The line of demarcation between 
washed and unwashed areas may be seen at the extreme right 


In discussing the effect of cleaning solutions on syn- 
thetic finishes, it must be pointed out that the term 
“synthetic finish" is somewhat of a misnomer because 
often the resin alone is the only synthetic component 
of the material. The synthetic finishes, like the old- 
time finishes, may be classified as varnishes or lacquers. 
The lacquers contain nitro cellulose whereas the var- 
nishes do not, but in either case, the material contains a 
relatively large amount of vegetable oil such as soy 
beans, tung oil or the dehydrated castor-oil products, 
etc., so that what is known as a “long-oil” type finish 
is obtained. The reason for the latter is that the finish 
must be durable, flexible and have the ability to with- 
stand vibration. 

The chief synthetic resins which are used are Glyp- 
tal (Alkyd) and the phenolic type, the former being used 
extensively. The presence of a relatively large amount 
of vegetable oil in the film and to a lesser extent the 
Glyptal resin tend to make these finishes more suscepti- 
ble to alkali than if a "short-oil" material is used. In 
some cases the pigment may be affected by the type of 
cleaning compound but this occurs more generally with 
acid materials than with alkaline materials. 

A neutral soap should give a pH of a little over nine 
but many soaps contain free alkali causing them to have 
a high pH and thus more liable to attack the finish. 
The pH of Oakite composition No. 70 is about the same 
as that of a neutral soap but because of certain ingredi- 
ents, the tendency to attack finishes is less than that of 
a neutral soap. 

With this explanation, the advantages of composition 
No. 70 are summarized as follows: Its pH is low and 
therefore it will not have a detrimental effect on many 
finishes that the more alkaline materials would have; 
the material is so compounded that even though the 
pH is low, good detergent action is obtained through 
emulsification and absorption; it tends to bring out the 
original color of the surface and to impart gloss to it; 
the material rinses very easily even though it is allowed 
to bake on the surface at a high summer temperature 
or if it is exposed to sub-freezing temperatures; it dis- 
solves easily and completely with the exception of an 
insoluble ingredient which stays in suspension very 
well; the material is easy to apply and adheres very well 
to the surface, giving a relatively thick film which helps 
in the scrubbing, and the material will not harm the 
skin or clothes of the operators. 
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At 3:10 there was a crash in the part 
of the roundhouse being remodeled, 
followed by a roar of rushing steam 


ALL IN SEASON 


Officials have been considering 


Tue S. P. & W. roundhouse at Plainville by service. 

was built like a mud-dauber's nest, by lengthening the stalls and raising the roof 
making additions as required to meet cur- W alt Wyre for several years. Last spring it was de- 
rent demands. Mud-daubers, though cided to do it. Perhaps a section of the 


haven't increased in size in the passing 

years, but locomotives have, and each succeeding addi- 
tion to the Plainville roundhouse reflects that trend 
which accounts for the various lengths of stalls in the 
roundhouse. 

The original roundhouse—four stalls and a lean-to 
for a machine shop—became too small for use nearly 
twenty years ago. The stalls were lengthened and a new 
machine shop built. These four stalls were made eight 
feet longer than the six adjoining stalls which were the 
first to be added to the original roundhouse. Three other 
sections of the roundhouse have stalls of varying lengths 
which spoils the old joke of looking for a corner in a 
roundhouse. Each different length of stalls makes an 
offset and at each offset there is a corner; not exactly 
corners, either, for corners are square and the portable 
crane has rounded all of the corners that project inward 
by knocking bricks off with tires, main rods, and some- 
times the crane itself. 

The six stalls of the second oldest section have been 
too short for much practical use ever since the S. P. 
& W. scrapped the 1700's they were using for freight 
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roof falling in may have had something 
to do with speeding up the decision. 

Jim Evans, the roundhouse foreman, was delighted 
when he learned the stalls were to be extended. Of 
course he did not expect work to begin immediately, but 
when Hallowe'en and both Thanksgiving days passed 
without any indication of the work starting, the fore- 
man began to get uneasy. "Waiting until cold weather, 
I guess, like they always do," Evans commented. 

The first week of December went by and Evans, busy 
with so many other things, had almost forgotten about 
the stalls to be lengthened, until one Monday morning a 
gang of men showed up at the roundhouse. “We are 
going to start tearing out the front half of the six stalls 
that are to be lengthened," the foreman of the gang told 
Evans, “and we will start on the roof." 

“That means I'll have to get the engines out of those 
six stalls," Evans said. 

“No,” the gang foreman replied, “just out of the three 
stalls on the north side right now. We're going to start 
on that side first. It might be a good idea to have the 
other three stalls empty day after tomorrow." 
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The weather was nice and clear and warm for the 
time of year. The workmen made good time ripping the 
roofing boards from the roundhouse. Evans watched 
somewhat uneasily when the men started removing the 
heavy smokejacks and lowering them to the ground, but 
the job was handled carefully and without endangering 
any one. In three days the six stalls had no roof on the 
front half and Evans was without stall room for part 
of the engines. On the fourth day the men started 
taking down the heavy timbers that had supported the 
rafters of the roof and all of the roundhouse employees 
were cautioned to stay out of that section of the round- 
house. 


Tat afternoon the fire-builder started a бге in the 
5082 at 3:00. The engine was called for 4:15 and the 
fire-builder had little enough time to get the engine hot. 
At 3:10 there was a crash in the part of the round- 
house being remodeled, followed by the roar of rushing 
steam. At the same time the blower stopped on the 5082. 

A boilermaker working in the hot fire-box of the 5090 
rushed to the fire door and stuck his head out gasping 
for air. He managed to climb out and dropped down 
on the fireman's seat box. As soon as he got his breath 
the boilermaker started cussing his helper for letting 
someone turn off the blower. The helper denied the 
charge. He had been watching all the time and no one 
had turned the blower off. | 

Evans heard the гоаг of rushing steam and did a 
little rushing too to see what had happened. One of the 
heavy roofing timbers had fallen on the blower line which 
passed through the six stalls being lengthened and had 
broken the six-inch pipe at a joint. By the time Evans 
got there, someone had already closed the valve to the 
blower line. 

It took forty-five minutes to rig up a temporary blower 
and there was thirty-five minutes delay on the 5082. 
Evans made some choice caustic remarks about workmen 
that dropped timbers on a pipe line which did no good 
except to relieve Evans' feelings somewhat. 

After the roof and timbers were torn down, the gang 
of workmen started pulling down the brick wall. 

“Say,” Evans said to the foreman, “I thought you were 
going to build the new wall before tearing down the 
old one.” 

“That was the original plan," the foreman replied, 
“but my boss decided to tear down everything that comes 
out and get it out of the way before starting on the 
new work.” 

“What if it turns cold?” Evans asked. 
we are already overdue a cold spell.” 

“Don’t know; that’s the way my boss said do it, and 
that’s the way I’m doing it. Maybe the weather will 
stay nice until we get the wall built,” the foreman said 
hopefully. 

The weather at Plainville can change as rapidly as 
a woman’s mind in a millinery store. At 4:30 in the 
afternoon, Jim Evans was running around in his shirt 
sleeves and wishing that he had waited awhile before 
putting on long-handled underwear. A low-lying blue 
haze in the northwest was the only indication of an 
impending change of weather. By 5:00 the sky was 
overcast with clouds and the thermometer had dropped 
almost to freezing. 

“Looks like it might be cold enough to freeze the ears 
off a brass monkey before morning,” John Harris, the 
clerk, remarked as he was preparing to call it a day 
and go home. 

Then, just to show that it could be different, the 
weather changed again and it began to rain. When the 
sun slipped behind the horizon, the mercury dropped 
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about two degrees and the drizzle began to freeze. The 
rain continued to fall and freeze wherever it hit. Ice 
began to accumulate on wires. 

“If this keeps up, there'll be some wires breaking be- 
fore morning,” Evans told the night foreman when they 
changed shifts at 7:00. 

“It does look bad,” the night foreman agreed. “Guess 
I'd better get the engines out that are to run in case the 
electric power should go off." 

All night long the drizzle continued to fall and freeze. 
Wires sagged under the weight of ice. Some of them 
broke, but the line to the roundhouse stood up. 

When Evans got up next morning it was still too dark 
to see outside, Пе snapped a switch, but there was no 
light. "Must be burned out," he said to his wife, and 
tried another light. It wouldn't burn either. Evans 
dressed in the dark while his wife prepared breakfast by 
the light of a flashlight. 

When he went outside, Evans could see why there 
were no lights. The wires from the pole to his house 
were broken. Trees in the yard were borne down to the 
ground with their burden of ice that still continued to 
accumulate. 

On the way to the roundhouse, the roundhouse fore- 
man had to drive slowly and with many detours to avoid 
tangled wires and fallen poles that blocked his way. Once 
he stopped barely in time to avoid a light pole that 
toppled down across the street. 

“Say, this is the worst I ever saw,” the night fore- 
man said when Evans entered the roundhouse office. 

“Yes, and getting worse. Have we still got power?” 
Evans asked. 

The night foreman nodded, then said, “I talked to 
the manager of the power company about an hour ago. 
He said they would try to keep us going if possible. 
They have cut off the current everywhere except our 
line and the one in the business section. 

When the roundhouse power line stood the strain 
all day, Evans thought perhaps it would not give way. 
It was sagging in long loops from bending poles, but 
unbroken when he went home that evening after a day 
that moved the gray of his temples nearer the bald 
place on top of his head. He knew it would be bad 
enough at best for the night foreman and tried to get 
all of the engines worked. Part of them had to be 
worked outside because there wasn’t room in the round- 
house. 

About ten o’clock that night a cold wind from the 
northwest drove the drizzle away and playfully pushed 
over most of the few electric lines that had stood the 
strain of ice. The night foreman had already collected 
torches, lanterns, caboose lamps, and everything else 
possible for illumination when the roundhouse lights went 
out at eleven o’clock. At the same time the hostler 
helper operating the turntable was turning the 5087 
to put the engine in the house. The turntable stopped 
midway between tracks halfway from the empty stall 
in which the engine was to be run. The hostler went in 
search of the night foreman. 

“Get a cable and pull the table around with an en- 
gine,” the foreman told the hostler. 

“Which engine must I use?” the hostler asked. 

“Any of them outside that’s hot,” the foreman said in 
a tone that indicated that he didn’t have room in his 
mind for any more trouble. 

About two o’clock in the morning the norther hit and 
the mercury tried to imitate a "Stuka" bomber. The 
northwest wind whistled in through the gap where the 
wall had been torn down and through the rest of the 
roundhouse. 

When Evans arrived on the job at 7:00, all of the 
engines that had come in since before midnight were 
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outside. The night foreman, hostler, and hostler helper 
were all busy trying to keep the engines from freezing up. 

The night foreman, his eyes red, nose blue, and teeth 
chattering, came into the office. “I tried to call an 
extra hostler and helper," he said, "but the telephone 
wires are all down and I didn't have any one to send. 
There's nothing written in the dope book—didn't have 
lime—just write one helluva night and sign my name. 
The 5091 will hage to have a new pair of trailer wheels 
before she can rifn," the night foreman added. 

"What time did the power go off?" Evans asked as 
he wriggled into a heavy sheepskin coat. 

“About eleven o'clock. Guess it'll be off two or three 
days," the night man replied. 

About nine o'clock a caterpillar tractor was sent to the 
roundhouse to pull the turntable around, but no means 
were available for operating other machines. As a result 
not a great deal of repairing could be done, but the men 
were kept busy watching engines and trying to keep 
warm. 


Mosr of the work had to be done outside but it was 
almost as bad in the roundhouse. Heater blower fans 
wouldn’t run and if they had the blustering north wind 
would have made sport of the gentle warm breeze. At 
every place where water dripped it froze and icicles hung 
irom leaking pipes. An engine blown down and filled 
with hot water had frozen pipes before the fire-builder 
could get steam. 

Engines that were in condition to run at all were 
serviced and turned. Ones that were not in condition to 
use were run in the house until by the middle of the 
afternoon serviceable engines were about all used up. 
One ray of sunshine in the mad melee was that the 
telephone wires being down prevented the dispatcher call- 
ing the roundhouse office. However, the “train delayer” 
kept a messenger hot-footing back and forth. 

At 2:15 the messenger came in with a request from 
the dispatcher for an engine to run east with just a 
caboose. 

"It's a wonder he doesn’t want to doublehead it," the 
clerk said. “He has doubleheaded everything else.” 

“Might not be a bad idea at that,” Evans commented. 
“It'll take two of the engines I've got left to get over the 
division, light or otherwise. I'll let you know what 
engine when you come back,” he added to the messenger. 

Evans wasn’t joking when he said there weren’t any 
extra engines. The best one left was the 5091 and the 
flange of the left trailer wheel was sharp enough to use 
fora razor. The engine had been run in the house and 
spotted over the drop-pit for the wheels to be changed 
when and if electric power was available. 

Evans checked over the engines and there wasn’t one 
available for the extra that could be run. He went into 
the machine shop where most of the machine men were 
grouped around the gas forge that the- pipefitters use. 
“Let’s go out to the drop-pit a minuté,” he said to two 
of the machinists. On the way to the drop-pit he picked 
up two more machinists and two helpers. “One of you 
bring an 18-inch pipe wrench,” the foreman said to the 
machinists. “Now, what we've got to do," Evans ex- 
plained when they reached the drop pit, "is to run this 
thing by hand. Let me see the pipe wrench." 

e foreman took the wrench and tried turning the 
cross shaft that was geared to the motor. The shaft 
turned fairly easy, but the motion of the table was al- 
most imperceptible. “It’s going to be awfully slow, but 
it can be done,” he said. "Get two more wrenches and 
try to keep it moving pretty steady. ГЇЇ send two 
helpers and one of you machinists can work on top. 
Tell the crane operator to bring in a pair of wheels." 
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When the foreman had left, the men grumbled a bit 
about the job, but they went at it with a will and were 
soon joking about the three jackass-power drop-pit. In 
a short time they had learned to coordinate the work 
so that the shaft was in motion continuously, but the 
movement of the drop-pit table was still discouragingly 
slow and it took almost three hours for four machinists 
and four helpers to change the trailer wheels which 
should be some kind of record. However, the engine was 
made ready to run, which was the main thing. Besides, 
the men would have been doing little else except trying 
to keep warm and cranking the drop-pit accomplished 
that. 

Getting an engine turned and across the table was 
slow work with the tractor for power. It was almost 
impossible to spot the table for a track without consider- 
able jiggling. There would have been some terminal 
delays if the trains had not all been running late. Tele- 
graph, telephone, and signal wires were all down and 
trains were running on the time card. The superin- 
tendent and trainmaster helped some of the inferior class 
trains over the road carrying orders by automobile on 
the highway that parallels the railroad. Altogether it 
was a sweet mess, the kind that makes railroaders favor 
a younger retirement age. 

When H. H. Carter, the master mechanic, came down 
that morning, he immediately got in touch with the 
power company to try to find out when service would 
be resumed. The answer he received was very indefinite 
and unsatisfactory. “Тоо much ice on wires and poles 
for men to do much," the superintendent of the power 
company said. "I've sent for all of the available line- 
men. Our local gang is working to get service to the 
hospital. The business section will come next, then the 
schools. It will probably be four or five days before 
we can get a line run to the roundhouse." 

"What if we run our own line?" Carter asked. 

“That'll be fine,” the power company official said. 

While Evans was wrestling with the problem at the 
roundhouse, the master mechanic, electrician, and a gang 
of men were knocking ice off wires, straightening up 
leaning poles and replacing broken ones. In most places 
wires between poles that were not broken had sagged 
so low that they could be reached with a short piece of 
pipe. The ice casing on poles was dislodged by jarring 
the pole with a heavy sledge. Carter, afraid that any 
one else would get hurt, did most of the sledging. It 
was surprising how agile a man of his age can be when 
two or three hundred pounds of ice start falling in his 
direction. He would hit a pole and jump back. One 
time his foot slipped. He fell face down on the frozen 
ground and skinned his nose. Just as he started to get 
up, a chunk of ice him him between the shoulders and 
down he went again. By night he was stiff and sore as 
one of Joe Louis' sparring partners after a hard workout. 

The night foreman showed up a little early and Evans 
went home to supper but returned to the roundhouse in 
about an hour. It had been bad enough all day, but 
night and no lights made it worse. The wind was still 
whistling from the northwest. It was too cold to work 
outside and little better in the open roundhouse. Im- 
provised salamanders made of metal barrels with the 
top cut out provided a lot of smoke and little heat. Men 
standing by them would freeze on one side and bake on 
the other while tears rolled down their cheeks from the 
smoke in their eyes. Evans stayed on the job until 10:00 
then left it with the night foreman. 

Next morning the weather was better but conditions 
weren't, especially the engines. The wind blew itself out 
sometime in the night and although the thermometer still 
stood around the nothing mark, it didn't seem so cold. 
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The tractor was still pulling the turntable, though, and 
every engine in the house was tied up for machine work. 
There were two serviceable engines outside, both called. 

At 10:30 there wasn’t a single serviceable engine at 
the terminal. The dispatcher had just sent word by a 
messenger that he wanted an engine at 12:30 and 
another at 1:15. The roundhouse clerk found Evans. 

“What must I tell him?” the clerk asked. 

“ГІ go tell him," Evans said. 

'The foreman and clerk went to the office together 
where the messenger was waiting. "Tell the dispatcher 
that there ain't no more engines and won't be until we 
get electricity, unless an engine comes in that is in con- 
dition to run." 

At that moment the electric light over the clerk's desk 
flashed on then went off. It came on again and stayed on. 

*Wait a minute," Evans said as he dashed out of the 
office and headed to the machine shop. In the machine 
shop the foreman pushed the starting button on a lathe. 
The motor started. He rushed back to the office. “Tell 
the dispatcher to hold up a little on that first engine 
and we'll have it for him. It'll be the 5086." 

At noon the contractor had a gang of men working 
on the roundhouse again cleaning out debris where the 
new wall would be. “The bad spell of weather delayed 
us a little on the job," the contractor said, "but guess we 
can always expect a little trouble." 

“Yeah,” Evans replied dryly. “If you had been around 
here for the past two days you wouldn’t have been dis- 
appointed. I’ve been railroading quite a while, and 
there’s one thing I want to see before I retire.” 

“What’s that?” the contractor foreman asked. 

“A roundhouse remodeled in the summer time.” 


Setting Tires 
In The Small Shop 


Applying tires in the small shop or the enginehouse 
is a difficult job that can be simplified by the use of the 
devices shown in the accompanying illustrations. One 
of the first requirements is a suitable stand on which to 
placed the mounted wheels. The welded pipe stand shown 
is made from 114-іп. pipe of such width as to permit 
clearance for an axle from which the driving boxes have 
not been removed. The radius of the curved top of the 
stand is slightly greater than the diameter of the largest 
journal to be supported. 

Chains are often used to pick up a tire when placing 
it on a wheel center but a more convenient way is to use 
a clamp such as the one shown. This clamp is simply 
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Welded pipe stand for supporting mounted wheels 


a piece of heavy material which can be flame-cut to size. 
The two ends are drilled and tapped for the set screws 
which hold it on the tire. The hole at the top center is 
116 in. in diameter and the hook is made of l-in. round 
bar. One end of the hook goes through the hole in the 
clamp and the other fits over the crane hook. 

The bracket for supporting the tire while it is being 
heated is made from 34-in. plate with a 34-in. U-bolt 
around the wheel spoke to hold the bracket against the 
wheel rim. When the tire is placed on the bracket the 
set screw is tightened to force the tire onto the wheel 
center. Then the ring heater is put in position and as 
the tire is heated and expands it will gradually slip onto 
the wheel center. A chain around a spoke with a bar 
through the chain can be used to force the tire onto the 
center or light blows with a sledge will help if it sticks. 
Once the tire is in the proper position two U-shaped 
clamps plus the set screw in the top bracket will hold it 
in position while cooling. The U-shaped clamps are 
made from 2-in. square stock, bent to shape and drilled 
and tapped for 7-in set screws. The clamps have three 
set screws, one of which is set against the inside of the 
wheel rim, another against the outside of the rim and a 
third against the outside face of the tire. 


The bracket for supporting the 

tires while being heated, and the 

U-clamp for holding them in рон. 

tion are shown in the left-hand 

photograph; the clamp for lifting 

the tire is seen in the other 
illustration 
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Beller and Shop Applications of 


Oxy-Acetylene Welding 


Tue scope of applications of oxy-acetylene welding in 
the locomotive boiler field has broadened considerably 
since our committee's last report. New developments 
have been made that are remarkable for their economy 
of both time and cost. 


Firebox Sheets 


The repairing, patching and replacement of stayed fire- 
box sheets including the firebox crown and side sheets, 
door, combustion-chamber and tube sheets by welding 
has long been an acceptable practice under the I. C. C. 
regulations. The establishment of this practice was 
based on the staybolted support of the sheets and the 
fact that the safety of these parts is not considered to 
be dependent primarily upon the welds by which they 
are joined. Asa result of experience certain limitations 
have been imposed upon the extent of welding that is per- 
missible in such staybolted sheets, such as the length of 
the welded patch seam, the extent of area that can be 
built up by welding over corroded spots and the loca- 
tion of welded longitudinal seams at any point higher 
than 12 in. below the top of the crown sheet. Despite 
these limitations, however, methods and procedures have 
been established by which the ordinary routine repairing 
of all of these parts, including removing and replacing 
of sections of the side, combustion chamber, door and 
tube sheets can be accomplished with the utmost facility 
and economy. 

There are many cases where only a part of a side 
sheet is found corroded to the point of necessitating re- 
newal and the rest of the firebox sheets, including the 
crown sheets, are capable of rendering further service. 
Cutting and welding permits that corroded part of the 
side sheet to be replaced with a minimum of delay and 
cost. With the oxy-acetylene torch or blowpipe, any 
desired portion of a sheet may readily be cut away and 
when the new sheet is formed and trimmed to the re- 
quired shape and size, it can be welded in place of the 
part removed. Both the edges of the new sheet and of 
the plate left in place are readily veed by a cutting torch 
or blowpipe and then aligned for welding. The welds 
in these cases are of the single-V type and are made 
from the firebox side. The welding of such seams should 
be carried along continuously without stopping or delay 
when once started. This form of side-sheet repair has 
proved so successful during the past few years that it 
has caused a great reduction of complete firebox re- 
placements. 


New Fireboxes 


When a complete new firebox is to be installed in a 
boiler it will be, in most railroad shops, a completely 
welded firebox with longitudinal welds between crown 
sheet and side sheets kept 12 in. below the level of the 
crown sheet. Transverse welds are permitted between 
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the crown sheet and the door sheet and also between 
the crown sheet and the front flue sheet or combustion 
chamber. The sheets are accurately cut to size and 
formed before being brought to the erecting floor for 
welding. The veed edges of the sheets are then aligned 
and clamped in position with the proper spacing for 
welding; in some instances they also may be tack welded. 
The welding should be performed progressively in such 
a manner as to avoid bulging or warping of the sheets 
at the end of a seam and the welding of a seam, when 
once started, should be carried on continuously to com- 
pletion without stopping or delay. The welds should 
be of the double-V type or the equivalent. The door- 
hole opening should be formed preferably to permit butt 
welding of the flanged-in edges of the sheets, or an offset 
or curved inserted sheet may be used with a butt-welded 
attachment to the door sheet and an arrangement for lap 
welding to the outer sheet flange. Where syphons 
are installed they should be fitted into the crown sheet 
with butt welds, while at the front flue sheet the necks of 
the syphons should be welded to the diaphragm plate 
with a corrugation to accommodate expansion and con- 
traction. 


Flue Sheets 


Flue sheets also occasionally require renewal and it 
was formerly the practice to replace the entire sheet 
which involved a large amount of work in removal of 
connections, stays, diagonal braces, etc. Now it is cus- 
tomary to cut out and replace only such part of the flue 
sheet as has been affected by corrosion, or by over- 
rolling of the flues. The inserted section is carefully 
fitted and the edges veed for welding in much the same 
manner as for a side-sheet patch. Where the section 
extends to either side, the edge of the sheet is flanged like 
the edge of a flue sheet and then the flange is bolted 
through the rivet holes into position which helps greatly 
in aligning the sheet for welding. Where an entire upper 
part of a flue sheet is to be replaced, the upper weld is 
located between the top row of flue holes and the bottom 
row of boiler braces. Where welds are carried across 
flue holes, the flue holes may be welded in solid and then 
drilled after welding or the holes may be trimmed by the 
gas-cutting torch or blowpipe to the approximate size 
and then reamed to the finished size. 

Repairing Cracks 

Cracks are successfully welded shut in firebox sheets 
provided it is possible to offset or otherwise deform the 
sheet on either side thereof so as to allow for the con- 
traction after welding. These cracks often extend 
through staybolt holes, which tends to indicate that the 
sheet has been subject to stress at that point. In such 
cases it is more necessary than otherwise to bend or offset 
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the sheet to a considerable extent before proceeding with 
the welding. The staybolt holes should be welded solid 
and then drilled after the welding has been completed. 
It is not desirable to repair a cracked sheet in this man- 
ner if the crack extends over two rows of staybolts in 
extent; when longer than this a patch should be inserted. 


Welding Tubes 


Extensive use has been made of oxy-acetylene welding 
in repairing and safe-ending both plain and superheater 
flues. In the case of plain flues, the prevailing practice 
has been to butt weld the safe ends whereas in super- 
heater flues the safe-ends have been inserted and lap 
welded in certain instances. For butt welding, the safe- 
ends should be mounted and held in true alignment with 
the flue to be extended, the veed ends being separated by 
about Мв in. Under these conditions very little rein- 
forcement is permissible and it is, of course, essential 
that the welding be applied so as to leave the interiors 
of the tubes clear and smooth. 


Pipe Welding 


The welding of steel pipe, which has reached a very 
advanced stage of development in the industrial field, is 
rapidly coming into favor in locomotive erection and 
assembly work. While the piping used on a locomotive 
is of generally smaller size than that ordinarily encount- 
ered in industrial work, the importance of tightness has 
led to greatly increased use of welded joints and attach- 
ments. With welded joints and supporting brackets, 
dangerous sources of leakage are practically eliminated 
and the loosening of bolted or riveted connections is 
avoided entirely. 

Most of the pipe-welding applications around the loco- 
motive involve position welding but with customary oxy- 
acetylene welding practice, strong tight joints can be 
made of practically any size provided all sides of the 
pipe are accessible. The procedure in welding such pipe 
Joints is somewhat different from that involved in the 
welding of plate and forgings but with the ordinary low- 
carbon steel materials usually encountered in pipe fabri- 
cation, no preheating or post heating is necessary. It is 
merely desirable to follow one of the established proced- 
ures that insures complete penetration without protru- 
sions on the inside of the pipe and a reasonable amount 
of reinforcement on the outer surface. 


Sheet-Metal Welding 


'Tenders, sheet-metal cabs, streamlining shrouds, etc., 
offer opportunities for oxy-acetylene welding applica- 
tions that come within the range of the boiler-shop weld- 
ing department. These embrace not only new construc- 
tion of tender tanks and cabs, but also repairs and re- 
placements of sheets, stiffeners or parts by sheet sections 
or patches. Oxy-acetylene welding permits of butt joints 
in the thinner gages with great facility, and this mate- 
rially enhances the appearance of the finished work. In 
a few instances, tenders have been lengthened to afford 
greater capacity by gas cutting apart and inserting exten- 
sions of both underframe members and tank sheets by 
oxyacetylene welding. 


Cast-Iron Welding 


The welding and building up of cast-iron alloy, semi- 
steel and other gray-iron and gray-iron-alloy castings 
constitutes one of the major applications of the oxy- 
acetylene process. However, since the development of 
the bronze welding method, the use of cast-iron-alloy 
rods in welding and building up such parts is per- 
formed most extensively on gray-iron and gray-iron- 
alloy castings subject to temperatures higher than the 
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When the back cylinder heads are welded onto the cylinder castings, 
the welded joints will remain permanently leakproof 


melting point of bronze, such as superheater headers, 
dry pipes, throttle boxes, grates, fire bars, grate side 
frames, exhaust-nozzle stands, etc. Steam-hammer and 
forging-machine die blocks, forming dies and inserts and 
other parts, which must retain the original stiffness and 
direct characteristics of the gray iron or gray-iron-alloy 
material, are also welded or built up with cast-iron 
alloy rods. Surfaces of gray-iron castings, built up with 
the proper cast-iron alloy rod applied by the oxy-acety- 
lene process, may be satisfactorily flame hardened by the 
newly developed oxy-acetylene flame-hardening process. 
Therefore, forming dies, forming-die inserts and many 
other parts made from gray iron are now being built up 
with cast-iron-alloy rod and flame hardened after the 
machining and finishing of the surfaces has been com- 
pleted. 


Bronze Welding 


The relatively high strength and ease of application of 
modern bronze welding or brazing rods make this 
method particularly adaptable for the permanent joining 
or building up of gray-iron, gray-iron-alloy, semi-steel, 
bronze, brass, copper and certain other alloy parts, as 
well as parts made from various grades of steel. The 
bronze in the applied state is ductile, shock resisting and, 
as previously mentioned, of relatively high tensile 
strength. These factors, together with the ease of ap- 
plication and comparative low temperatures required for 
application has brought the bronze welding or brazing 
method into general practice on all railroads. 

Bronze-welding applications in the locomotive shop in- 
clude the following: The welding of broken gray-iron or 
gray-iron-alloy cylinder and saddle castings; air-pump 
castings; feed-water heater parts; feed-water-heater 
pump parts; certain stoker engine parts; bronze, brass 
or copper parts; the building up of locomotive piston 
heads; the building up of the wearing surfaces of cross- 
head shoes; the welding of steel back locomotive cylinder 
heads to gray-iron or gray-iron-alloy cylinder castings; 
the welding of gray-iron or gray-iron-alloy cylinder 
heads to steel cylinder castings and a very large number 
of additional parts which time will not permit mention- 
ing. 
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Though the heat required to apply bronze rods is less 
than is required to apply cast-iron or steel welding rods, 
it is important that complicated parts, such as locomotive 
cylinders, air-pump cylinders, feed-water-heater castings, 
etc, be properly preheated prior to bronze welding to 
control the expansion and contraction stresses which may 
develop. In the instance of locomotive cylinders it is, 
of course, not necessary to preheat the part to as high 
a temperature as would be required if cast-iron-alloy rod 
were to be used but the same general precautions must 
be taken insofar as the actual preheating is concerned. 
A reasonably tight furnace must be constructed around 
the cylinder and provision made to preheat the unit 
slowly and evenly to the required temperature. After 
the bronze welding has been completed, the unit should 
again be evenly reheated, the furnace closed tightly and 
allowed to remain until the welded unit is practically 
cold. Make-shift methods such as improperly constructed 
baskets and light sheet metal or asbestos paper coverings 
should not be used in the preheating of complicated parts 
such as locomotive cylinders as it would be very difficult 
to control the preheating of the unit properly with a 
make-shift set-up of this kind. The bronze welding of a 
back locomotive cylinder-head casting requires the same 
precautions insofar as preheating is concerned as the 
welding of a break of similar proportion in the same 
location. 

Another important use of bronze welding is for build- 
ing up missing sections such as broken gear teeth or 
other parts that are broken off and lost, the building up 
or renewal of bearing and wearing surfaces, the renewing 
and refitting of threaded connections, etc. For gear teeth 
replacements and the renewal of wearing surfaces special 
compositions of bronze welding rod are available that will 
show remarkable strength and wear resistance in subse- 
quent operation. In the building up of gear teeth it is 
common practice to form carbon blocks to fit the con- 
tour of the teeth and use them as molds between which 
the bronze rod is inserted and welded into place; this 
requires careful control of the building up operation in 
order that the molten metal may be deposited under per- 
fect control. 

In these building-up operations, preheating is often a 
great aid to the successful deposition of the bronze on the 
worn surface. Where the bronze deposit is to be applied 
to a journal bearing, it is often desirable to remove the 


The bearing surfaces of this piston head have been built up by bronze 
welding—The bronze provides a high quality wear-resistant surface 
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Locomotive frames can be economically repaired by oxy-acetylene 
welding—The C-clamps hold the broken section in alignment 


surface by a roughing cut or clip down to fresh metal, in 
order that a more secure bond may be obtained with the 
steel or iron base metal. Once the initial deposit is made 
upon this surface the bronze may be built up to as high 
an ultimate surface as may be desirable. These same 
considerations apply in the filling in of holes and bush- 
ings that have become worn, out-of-round or over size. 


Hard Facing 


Hard surfacing can be applied to advantage by oxy- 
acetylene welding the surfaces of superheater flues or 
smokebox parts that are subject to the abrasive cutting 
action of the cinders. The cinder guards that are at- 
tached to the goose necks of the superheater flues in the 
smokebox are examples; if these cut out too rapidly be- 
tween shopping periods, it will be found advantageous 
to hard surface them—the same is true of the pointed 
ends of the return bends of superheater flues. 

There are numerous wearing parts of the stoker mech- 
anism that are worth while to protect by hard facing. 
Probably the most important of these are the wearing 
edges of the conveyor and elevator screws that are con- 
stantly subject to the abrasive wear of the coal. If worn 
too deeply, it is customary to weld on a strip of metal 
to true the screw and bring it up to size; then on the 
wearing edge a hard surfacing material is applied by the 
oxy-acetylene torch. The wearing edges of stoker 
shovels can be similarly treated. The results in added 
wear will pay a handsome return on the small investment 
in hard surfacing material. 


Flame Hardening 


An application of the oxy-acetylene flame that does not 
come under the cutting or the welding classifications, but 
is found to be increasingly valuable in the locomotive 
shop is that known as flame hardening. This is a process 
which utilizes the oxyacetylene flame to raise the tem- 
perature of the surface of an iron or steel body quickly 
to a point that will insure hardening of that area upon 
cooling. It is applicable to most steels that have a carbon 
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content of .35 per cent or more, the steels which are 
most readily hardened being those that have a carbon 
range of from .40 to .70 per cent. Steels with a carbon 
content higher than .70 per cent must be treated with 
great care in hardening to avoid surface checking or 
cracking. Pearlitic cast irons and malleable irons also 
offer opportunities for hardening to increase their re- 
sistance to wear. 

Applications of flame hardening have been applied in 
many different wavs, including the hardening of a local- 
ized area or spot, the hardening of a certain straight 
line area bv progressive movement of the flame along 
that line and by the rotary progressive method which in- 
volves the rotation of cylindrical objects under the flame. 
Tn all of these cases the amount of input that is required 
is only that necessary to bring the temperature of the sur- 
face to be hardened up to the critical point after which 
the surface is allowed to cool by the quenching effect 
of the adjacent steel or iron. Such hardening is easily 
applied to either smooth or irregular contours and with 
very little practice the average operator can períorm 
very satisfactory work. Care must be taken, however, 
properly to regulate and coordinate the movements of the 
flame in order to insure satisfactory results. 


Locating Key ways on 
Locomotive Axles 


А method of locating the keyways in a driving axle 
exactly 90 deg. apart is illustrated in the accompanying 
drawings. Except for an additional V-block, the re- 
quired equipment is shown in Fig. 5. The two V-blocks 
are made of sufficient size to hold the largest driving 
axles and have holes, drilled and reamed to the same 
diameter, as indicated in the drawing. The hole through 
the V-face of the block must be on the center line of 
the block with its axis directly below and parallel to the 
bottom of the Vee. A rod is turned to have a nice fit 
in these holes and to this rod is fitted a sliding bushing 
which holds a surface gage. The bottom of the V-block 
is made with a lug to fit the slot in the table of the 
milling machine. 

To use this device, the axle is placed on the V-blocks 
and clamped down. The milling cutter is centered as 
shown in Fig 1, where B equals 4 minus one-half the 
width of the kevway, and the first keyway is cut. Then, 
a combination square is set on the table, Fig 2, and the 
line C is drawn between two points on a circle scribed 
on the end of the axle. The axle is next rotated on 
the V-blocks until the line C is approximately horizon- 
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Fig. 5 


tal as indicated in Fig. 3. Line C is made horizontal, 
Fig. 4, by turning the axle until the scriber passes 
through both intersections of the line C with the circle 
when the gage is set at one radius. The milling cutter 
is centered at the other end of the axle by the method 
shown in Fig. 1 and the second keyway is cut. This 
procedure assures the cutting of the second keyway 
exactly 90 deg. from the first. 


Pateh Designed to 
Enter Boiler Through Dome 


The locomotive to which the patch shown in the accom- 
panying drawing was applied came into the back shop 
for the sole purpose of having the shell patched at the 
water-pump bracket studs. The tubes had about two 
more years of service before they were scheduled for 
removal. The condition of the front and back flue 
sheets and the diaphragm plate was good. 

The patch was designed to permit the inside welt to 
enter through the top of the steam dome. To allow a 
man inside the boiler plenty of room in which to work, 
a minimum number of flues were removed. The patch 
was laid out directly on the shell to make sure there 
would be no interference with studs and seams not 
shown on the boiler drawing. The location of rivets 


Fig. 4 
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Patch at the water-pump bracket studs shaped to permit the entrance 
of the patch through the steam dome 


and spacing was made to meet the safety requirements 
prescribed by law. 

It was deemed unnecessary to cover the lower back 
stud at the time the patch was applied. To do this 
would have required a larger inside welt which could 
not be entered through the dome without rolling the 
welt up to some extent. Such a procedure was not 
considered good practice. 


Cutting Torches for 
Removing Riser Heads 


In response to an increasing demand for greater con- 
venience in removing riser heads from metal castings, 
Air Reduction, New York, has just introduced a new 
line of hand-cutting apparatus consisting of two torches 
and three tips. The new torches, styles 3180 and 9080, 
are of the straight-head type. Both have Monel metal 
heads and stainless-steel tubes for longer life; each is 
21 in. in length. Cutting oxygen can be controlled by 
either a lever or a trigger and the type selected can be 
placed on the top, on either side, or on the bottom of 
the torch to suit the convenience and comfort of the in- 
dividual operator. 

The cutting tips are known as Style 187, bent to 75 
deg., Style 181, bent to 90 deg. and Style 191, which 


These Airco torches and cutting tips are designed especially for 
cutting risers from metal castings 


is a straight tip 7 in. long. Style 191 is not shown in 
the illustration. These tips are designed for greater 
maneuverability in the restricted area and cramped quar- 
ters frequently encountered in riser cutting. The shorter 
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length from the end of the tip to the bend makes this 
possible. While designed especially for cutting risers, 
this apparatus may also be used successfully for re- 
moving rivets, for construction and repair jobs and as 
standard hand torches for regular and other special 
applications. 


Air Hoist for 
Light Lifting Work 


For hoisting light loads up to 700 lb., the Ingersoll- 
Rand Company, Phillipsburg, N. J., has introduced the 
Air-Bloc. It is a flexible, welded, link-chain air hoist 
designed for use in machine shops, assembly lines, 
maintenance shops and shipping and receiving depart- 
ments. This hoist is available in three sizes identified 
as LC-3, LC-5 and LC-7 whch will handle loads of 
300, 500 and 700 Ib., respectively. 


errr MÁS eet 
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The Ingersoll-Rand Air-Bloc for hoisting light loads up to 700 Ibs. 


The Air-Bloc weighs less than 75 lb. and can easily 
be moved from one-job to another. An automatic up 
and down stop control prevents damage to the hoist 
from over-run of the chain in either direction. An- 
other safety feature prevents the load from dropping 
even if the air supply fails. 

This hoist is powered by a four-cylinder radial type 
air motor which cannot be injured by overloading. 
Throttle control is sensitive, permitting easy and positive 
spotting of the load. 
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High Spots in 


Railway Aífairs... 


De Luxe Coach 
Trains Popular 


The coach trains that were placed in opera- 
tion between Chicago and Miami, Fla., last 
December have proved so popular that it 
has been decided to continue their opera- 
tion from April through May. It is even 
intimated that they may be continued 
throughout the year. These trains, which 
include the Dixie Flagler, the City of 
Miami and the Southwind, are operated 
over nine railroads which comprise three 
Chicago-Florida routes. Since December 
they have handled approximately 100,000 
passengers, with consistently full loadings, 
and with bookings two weeks in advance. 
Although the fare is low, $41.85 for the 
round trip from Chicago, these trains are 
said to have earned close to three dollars a 
mile. 


St. Lawrence 
Seaway Project 


The Railroad Co-operative League of 
Michigan, Prudden Building, Lansing, 
Mich., has for a long time done a yeoman’s 
job of combating the so-called St. Law- 
rence Seaway. Its aggressive educational 
campaign has “sold” the fallacy of this 
project to the people of Michigan. Re- 
cently it has been active in the distribution 
of several short pamphlets. One of these 
was a reprint of an article by Prof. L. H. 
Haney of New York University, entitled, 
The St. Lawrence Project—Why and Why 
Now. Another one prepared by the League 
itself is entitled, The Fictitious Glamour 
of the St. Lawrence, and still another dis- 
cusses those segments of the population 
that will be injured by this project. The 
League is also distributing a fourth 
pamphlet, entitled, Expense Without Rec- 
ompense which was prepared by the Na- 
tional St. Lawrence Project Conference. 


Proud of 
Railroad Performance 


The railroads can well afford to take pride 
in the high efficiency that they attained 
during the year 1940, It is briefly summed 
up in the following items enumerated by 
J. J. Pelley, president of the Association 
of American Railroads. (1) The average 
amount of freight carried per train was 
greater than ever before on record. (2) 
Freight was transported over the rails at 
an average speed never surpassed and ap- 


160 


proximately 62 per cent higher than 20 
years ago. (3) Freight train performance 
per hour was approximately twice as good 
as that of 1921. (4) Freight locomotives 
attained a new high mark in average daily 
mileage. (5) Utilization obtained from 
freight cars was greater than ever before. 
(6) Fuel cfüciency in freight service was 
higher than ever before. (7) Number of 
freight cars in need of repair was lowest 
on record. 


Railroad Fan 
Visits Halted 


The national defense program, which is 
now getting well under way, has made it 
necessary for the industries concerned to 
take measures to guard against sabotage. 
The railroads, because of the vital part that 
they play, have been tightening up their 
regulations in various ways, in order to 
safeguard their properties and operations. 
President J. J. Pelley, of the Association 
of American Railroads, recently made the 
suggestion that member roads withhold 
permission to inspect facilities, from aliens 
or citizens not duly accredited by appro- 
priate governmental agencies. Apparently 
this was so construed that it was responsi- 
ble for the cancellation of a projected trip 
of the Washington Division of The Rail- 
road Enthusiasts, to visit the Southern's 
roundhouse at Alexandria, Va. Whether 
it will be responsible for eliminating all fan 
trips for the time being, remains to be seen. 


N. C. & St. L. 
Going to School 


"Although many things are required to run 
a railroad well" says Fitzgerald Hall, 
president of the Nashville, Chattanooga & 
St. Louis, "nothing can take the place of 
man-power in the form of highly trained 
men and women who are interested in the 
individual and co-operative effort that 
brings success to the company for which 
they work." This is the thought behind 
an extensive educational program that is 
being inaugurated by that road. It is in- 
tended to familiarize the employees with 
the function and operation of the railroad, 
and the course will consist of a combina- 
ton of mail and class instruction. The 
part of the program now projected in- 
cludes four sections—historical, corporate, 
organization and principles of transporta- 
tion. It will be in charge of W. Way, 
Jr, with the title of executive assistant. 


By Hook Or Crook 


President Roosevelt, realizing that he 
could not get the necessary votes in the 
Senate to make a treaty with Canada for 
the St. Lawrence seaway, on March 19 
announced that a joint agreement had been 
made with the Canadian government. 
This will be submitted to Congress and 
requires only a majority vote to make 
it effective. The project, of course, cannot 
be completed in time to be of use in the 
present conflict, unless it extends beyond 
1945, when it is anticipated that the pro- 
posed improvements will be completed. 
Certainly the pushing of this project cannot 
be warranted on any basis of sound eco- 
nomics. It would seem to be high time 
that the taxpayers put a stop to such use- 
less and colossal expenditures that are 
not required for national defense and 
threaten to drag us into bankruptcy. 


Transportation Board 


The Transportation Act of 1940, which 
was signed by President Roosevelt on Sep- 
tember 18, last, provided for the appoint- 
ment of a board whose duty is “to investi- 
gate the relative economy and fitness of 
carriers by railroad, motor carriers, and 
water carriers for transportation service, 
or any particular classes or descriptions 
thereof, with the view of determining the 
service for which each type of carrier is 
especially fitted or unfitted.” It also indi- 
cated that a study should be made of the 
methods by which each type of transporta- 
tion can and should be developed to pro- 
vide an adequate national transportation 
system. The board was instructed to trans- 
mit preliminary reports of its studies and 
investigations to the President and to Con- 
gress on or before May 1, 1941. 

The President finally got around to ap- 
pointing the board and on March 20 named 
Wayne Coy, Charles West and Nelson Lee 
Smith. Coy is an assistant administrator 
of the Federal Security Agency under 
Paul V. McNutt, and is regarded as one 
of his cronies. West was a teacher of 
political economy for many years and more 
recently has been an under-secretary in 
the Department of the Interior. He is 
more popularly known as the person who 
has been acting as a liaison between the 
White House and Congress. Smith is 
designated as an independent in politics. 
He also got his start as a teacher of eco- 
nomics in several of our colleges, and 
since 1934 has been a member and chair- 
man of the New Hampshire Public Serv- 
ice Commission. He, at least, has had 
some practical experience in the field of 
transportation as a public servant. 


Rallway Mechanical Engineer 
APRIL, 1941 


Among the 


Clubs and Associations 


Fuel and Traveling Engineers 
Program Well Along 


Most of the items for the program of 
the annual meeting of the Railway Fuel 
and Traveling Engineers' Association, to 
be held at the Hotel Sherman, Chicago, 
Tuesday and Wednesday, September 23 
and 24, have been definitely settled. The 
items now established include the follow- 
ing : 

Fuel Economy from the Viewpoint of the 
Water Engineer, by R. C. Bardwell, superin- 
tendent water supply, C. & O. 

Locomotive Performance as Affected by Steam 
Distribution (Valve Setting), J. L. Ryan (chair- 
man), mechanical engineer, St. L.S. F. 

Safety and Its Relation to Fuel Conservation. 


Address by L. Richardson, mechanical assist- 
ant to vice-president and general manager, B 


New Locomotive Economy Devices, A. G. 
Hoppe (chairman), assistant mechanical engi- 
neer, C. M. St. P. & P. 

Utilization of Motive Power, A. A. Raymond 
(chairman), superintendent fuel and locomotive 
performance, N. Y. C. 

Plugged Netting—Causes and Cures, H. Ma- 
ye (сһаїгшап), road foreman of equipment, St. 


Turbine and Condensing Locomotives, L. P. 
weet елаша); chief mechanical engineer, 


‚Тһе Road Foreman and the Diesel Locomo- 
tive, W. D. Quarles (chairman), general me- 
chanical instructor, A. C. L. 

Lubrication of Locomotives, W. R. Sugg 
(chairman), superintendent fuel conservation and 
lubrication, Mo. Pac. 

_Air Brakes, J. A. Burke (chairman), super- 
visor air_brakes, A. T. & S. F. 

Fuel Records and Statistics, E. E. Ramey 
(chairman), fuel engineer, О. 

Coal—Utilization of the various sizes, S. A. 
Dickson (chairman), supervisor fuel, Alton. 


Car Department Officers at Work 
on Fall Meeting Program 


E. B. Hall, chief mechanical officer, C. 
& N. W., and D. S. Ellis, chief mechanical 
officer, C. & O., are expected to address 
those in attendance at the meeting of tlie 
Car Department Officers! Association to be 
held at the Hotel Sherman, Chicago, Tues- 
day and Wednesday, September 23 and 24. 
Reports are under preparation by the fol- 
lowing committees : 

Maintenance of High-Speed Passenger Brakes, 
T. E. Keegan (chairman), chief car inspector, 
Pennsylvania. 

Car Shop Operation, Facilities and Tools, A. 
A ard Fchairman), foreman car department, 
б ‘Passenger - Train - Car Terminal Handling — 
Water-Cooled Air-Conditioning Condensers, R. K. 
Retts (chairman), foreman car repairs, Pennsyl- 
vania. 

, Lubricants and Lubrication—Journal-Box Pack- 
ing, J. R. Brooks (chairman), supervisor lubri- 
cation and supplies, C О. 

Uniform Commodity Requirements and Сот- 
modity Cards. H. E. Wagner (chairman), gen- 
eral car foreman, Mo. Pac. 

Interchange and Billing for Car Repairs, E. 
G. Bishop (chairman), general foreman car de- 
partment, Illinois Central. 

A. A. R. Loading Rules, H. T. DeVore (chair- 
man), chief interchange inspector, Youngstown 
Car Inspection Association. 

Painting, E. W. Grimminger, foreman painter, 
car department, Pennsylvania. 


Locomotive Maintenance Officers’ 
Annual Meeting Program 


Reports on several subjects have been 
definitely assigned to the program of the 
Locomotive Maintenance Officers’ Associa- 
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tion for its annual meeting to.be held at 
the Hotel Sherman, Chicago, on September 
23 and 24, and the preparation of reports 
on the following subjects are now under 
way: 

Maintenance of Air-Brake Equipment, J. P. 
Stewart (chairman), general supervisor air brakes, 


o. Pac. 
Apprenticeship, Roy У. Wright (chairman), 


editor, Railway Mechanical Engincer. 

Improved Locomotive Repair Practices, N. M. 
Trapnell (chairman), assistant superintendent mo- 
tive power, C О. 

, Lubrication, J. R. Brooks (chairman), super- 
visor lubrication and supplies, C. & O. 

It is also planned to have reports on the Care 

and Maintenance of Shop Tools and Safety. 


Five Subjects on Boiler Makers’ 
Annual Meeting Program 


Committees have been chosen and are al- 
ready at work on five subjects for pres- 
entation at the two-day meeting of the 
Master Boiler Makers' Association to be 
held September 23 and 24 at the Hotel 
Sherman, Chicago. The subjects are as 


follows : 
Topic No. 1—Shop Kinks and New Ways of 


Doing Things in the Boiler Shop, S. Christopher- 
son (chairman), supervisor of boiler inspection 
and maintenance, N. Y. N & H 


Topic No. 2 application and Maintenance of 
Flues, Tubes, and Arch Tubes, Frank A. Longo 
(chairman), general boiler foreman, Southern Pa- 
cific. 

Topic No. 3—Treating Feedwater Chemically, 
Carl A. Harper (chairman), general boiler in- 
spector, C. C. C. & St. L. 

Topic No. 4—Application and Service of 
Straight vs. Tapered Radial Staybolts (including 
iron, steel and alloy material), R. Barrett 
(ene manh chief boiler inspector, Canadian Na- 
tional. 

Topic No. S—Application of Iron Steel and 
Alloy Rivets, A. G. Trumbull (chairman), chief 
mechanical engineer, Advisory Mechanical Com- 
mittee, C. & О. 


DIRECTORY 


The following list gives names of secretaries, 
dates of mext regular meetings, and places of 
mecnngs of mechanical associations and railroad 
clubs: 


ALrLırp КАПМАҮ SurrLY АѕѕостАТІОМ.—]. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
—С. E. Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Diviston.—C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. 

Macuine Ѕнор Practice Division.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

MATERIALS HaNpLING Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

От. AND Gas Power Diviston.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
strect, New’ York. 

Furrs Drviston.—D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New York. 

ANTHRACITE VALLEY Car  FoREMEN'S Assn.— 
Exec. sec., Walter B. Riggin, 215 Swartz 
street, Dunmore, Pa. Meets third Monday 
of each month at Wilkes-Barre, Pa. 

ASSOCIATION OP AMERICAN  RAILROADS.— Charles 

, Buford, vice-president Operations and 
Maintenance Department, Transportation 
Building, Washington, D. C. 

ОревАТІМС Section.—J. C. Caviston, 30 
Vesey street, New York. 

Mecuanrcat_Division.—A, C. Browning, 
59 East Van Buren street, Chicago, Meet- 
ing at Hotel Jefferson, St. Louis, Mo., June 
19 and 20. 

PurcHases AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 

Motor Transport Diviston.—George M. 


Campbell., Transportation Building, Washing- 
on, А 


Raitway Crum.—C. R. Crook, 4415 
D. G., Montreal, Que. 
of cach 
ugust, at 


CANADIAN 
Marcil avenue, N. 
Regular meetings, second Monda 
month, except June, July and 
Windsor Hotel, Montreal, Que. 

Car DEPARTMENT АѕѕосІАТІОМ Or Sr. Lours.— 
J Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
july and August, DeSoto Hotel, St. Louis. 

Car DEPARTMENT OFFICERS’ ÁSSOCIATION,— Frank 
Kartheiser, chief clerk, Mechanical Dept., 

. & Q., Chicago. Annual meeting, Hotel 
Sherman, Chicago, September 23 and 24. 

Car FoREMEN's AssociATION or СнісАсо.—С. К. 
Oliver, 8238 S. Campbell avenue, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Can FonEMEN's ASSOCIATION OF OMAHA, CoUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month. 

CENTRAL Rattway Crus or BurraLo.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
of each month, except June, July and Au- 
gust, at Hotel Statler, Buffalo. 

Eastern Car Foremen’s ASSOCIATION.—W. P. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Friday of January, Feb- 
ruary, March, April and October at Engi- 
neering Societies Bldg., 29 West Thirty-ninth 
street, New York. 

INDIANAPOLIS Car INSPECTION ASSOCIATION.— 

A. Singleton, 822 Big Four Building. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Indianapolis, at 7 p. m. 

Locomotive MAINTENANCE OFFICERS’ ASSOCIA- 
TION.—J. E. Goodwin, general foreman, loco- 
motive department Missouri Pacific, North 
Little Rock, Ark. Meeting September 23 and 
24, Hotel Sherman, Chicago. 

Master BoirLER Makers’ Assocration.—A. Е. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. Annual meeting, Hotel Sher- 
man, Chicago, September 23 and 24. 

Mip-Wzsr Air Brake Crus.—C. R. Ehni (secre- 
tary-treasurer), mechanical inspector, St. 
Louis-San Francisco, Springfield, Mo. 

New ENGLAND RAILROAD CLus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 

New York RarLRoAD Cius.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Thursday in each month, except June, 
July, August, September and December at 
29 West Thirtv-ninth street, New York. 

Nortuwest Car Men’s Association. — Е. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
June, July and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 

Nortuwest Locomotive Assocration.—G. Т. 

ardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings last Monday of each 
month, except June, July and August. 

Pacrric Ramway Crus.—William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. 
Monthly meetings alternately in northern and 
southern California. 

Rartway CLus or PirTsBURGH.—J. D. Conway, 
1647 Oliver Building, Pittsburgh, Pa. Regu- 
Jar meetings, fourth Thursday in month, ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 

Raitway FUEL AND TRAVELING ENGINEERS’ As- 
sociaTioN.— T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. Annual meeting Hotel Sherman, Chi- 
cago, September 23 and 24, 1941. 

RainLwav SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUE.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga 
Regular meetings, third Thursday in Janu- 
ary, March, May, au and September. An- 
nual meeting, thir Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Raitway CLus.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto. 

Western Rattway Cius.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August and September. 
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CITY OF 105 ann 


One of two 6,000-hp. Diesel-electric locomotives for use om the new 


B. & O. Mechanics on Six Day 
Week 


Tue Baltimore & Ohio has placed all 
mechanics on its system on a six-day, 48- 
hour week. The change from the present 
five-day, 40-hour-week basis, in effect since 
1932, affects between 12,000 and 15,000 


men. Straight time is paid for six days 
and time-and-a-half for Sundays and 
holidays. 


U. P. Tests Locomotives for Diesel- 
Electric Trains 


THE first of two Diesel-electric passen- 
ger locomotives which will be used on the 
new City of Los Angeles and City of San 
Francisco has been delivered by the builder, 
the Electro-Motive Corporation, and has 
been under test on the Union Pacific. Each 
of the locomotives consists of three sep- 
arate units having two 1,000-hp. engines 
with a combined rating of 6,000 hp. The 
overall length of the three units is 209 ft. 
and the weight 945,000 Ib. The wheels of 
the new locomotives are kept cool during 
brake applications on long grades by an 
automatic water spray. 

One of the locomotives will be used on 
the City of Los Angeles of the Union 
Pacific-Chicago & North Western between 
Chicago and Los Angeles, Cal., and the 
other will be used on the City of San 
Francisco of the Union Pacific-Chicago & 
North Western-Southern Pacific between 
Chicago and San Francisco, Cal. Fifteen 
streamline passenger-train cars will be 
used on each of these trains, of which 28 
will soon be delivered by the Pullman- 
Standard Car Manufacturing Company. 


Lehigh Valley Offers Shop Facil- 
ities for Defense Work 


PnEsIDENT Albert N. Williams of the 
Lehigh Valley has informed the Office of 
Production Management of the National 
Defense Advisory Commission that the 
road offers the facilities of its Sayre (Pa.) 
locomotive and car shops to the govern- 
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City of San Francisco streamliners 


NEWS 


ment for use during hours of the day when 
they are not in use by the railroad. At 
present the Lehigh Valley operates one 
shift of eight hours, and can therefore 
turn over use of the machinery and build- 
ings to the government for 16 hours out 
of each 24. 


Expediting Rail Movement of 
Freight Into Army Camps 


Tue War Department has announced the 
completion of plans by the Commercial 
Traffic Branch of the Quartermaster Corps 
to facilitate the movement into, around, 
and out of Army posts, camps and sta- 
tions, the “many thousands of freight cars 
which will be needed to carry supplies and 
equipment for an Army of 1,418,000 men." 

The steps necessary to accomplish this 
task, the statement says, involve up-to-the- 
minute surveys of operations and quick 
deliveries of locomotives to 56 camps and 
army posts throughout the country. Cited 


City of Los Angeles and 


as examples of the problems to be met are 
Fort Bragg in North Carolina, where 
about 5,000 cars will be handled each 
month; Camp Blanding, Florida, where 
50,000 troops will be encamped by June 15, 
anticipates 20 cars a day, and Camp Wol- 
ters, near Mineral Wells, Texas, will have 
17,000 feet of railroad track, and 16,000 
officers and men to serve by June 15. The 
last of 60 locomotives of various types and 
sizes for these army operations will be 
delivered by September at a cost of $1,400.- 
000. 

To expedite deliveries of locomotives 
for these operations, E. R. Stettinius, Jr., 
director of priorities of the Office of Pro- 
duction Management, has announced the 
inclusion in the government's priorities 
critical list of Diesel-electric, gasoline, and 
electric locomotives. Manufacturers re- 
ceiving orders from either the Army or 
Navy will thus be required to complete 
them ahead of non-priority orders. The 

(Continued on next left-hand page) 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the March Issue 


Locomotive ORDERS 


No. of h 
Road Locos. Type of Locos. Builder 
American Brass Co: COT eiue A А ра fireless pen " Heisler Loco. Wks. 
tchison, Topeka Santa Fe ..... ,400-hp. Diesel-elec., frt. % 
F 1 2,000-hp. Diesel-elec., pass Electro-Motive Corp. 
Boston & Maine: сузне УКЕ 3 380-hp. Diesel-elec. General Electric Co. 
Canadian National? ............... 25 4-8-4 \ American Loco. Co. 
Chicago & North Western ........ 4  2,000-hp. Diesel-elec. Electro-Motive Corp. 
1 2,000-hp. Diesel-elec. American Loco. Co. 
Chicago, Rock Island & Pacific .... 5 44-ton Diesel-elec. Davenport-Besler Corp. 
Cincinnati, New Orleans & Texas ‹ á 
Расе рее T 2 5,400-һр. Diesel-elec. frt. Electro-Motive Corp. 
Connecticut Light & Power Co. ..... 1 45-ton fireless loco. Heisler Loco. Wks. 
E. I. du Pont de Nemours Co. ..... 2 400-hp. Diesel-elec. Vulcan Iron Wks. 
Lone Star Cement Corp. ........... 2 180-hp. Diesel-mech. Vulcan Iron Wks. 
Missouri Pacific wirer osori e 2* 4,000-hp. Diesel-elec. Electro-Motive Corp. 
New York, New Haven & Hartford 10 660-hp. Diesel-clec. American Loco. Co. 
New York Shipbuilding Co. 1 0-40 Vulcan Iron Wks. 
Norton Company ....... 1: 85-ton fireless loco. Heisler Loco. Wks. 
Panama Railroad .. 3 Oil burning steam Porter Co. 
St. Paul Union Depot HE 1 380-hp. Diesel-elec. General Electric Co. 
Southern Pacific .................. 405 Cab ahead Baldwin Loco, Wks. 
105 Daylight Lima Loco. " 
10* = Diesel-elec. American Loco. Co. 
10* Diesel-elec. Electro-Motive Corp. 
5° Diescl.elec. Baldwin Loco. Wks. 
U. S, Navy Період 6 300-hp. Dre General Electric Co. 
¢ lob Disdbmec" — } Vutcan Iron Works 
U: S: War Debt. „аео esee 5 35-ton Diesel-elec. 
2 30-ton Diesel-mech. Davenport-Besler Corp. 
15 M e 
4 -hp. Diesel-elec. ; 
з 400-hp. Diesel-elec. | General. Electric Co. 
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PHOTO BY LYNCH—CHICAGO 


THESE CHILLED CAR WHEELS 
DELIVERED 


One of a number of pairs of 4 SAVINGS WITH 


CHILLED CAR. WHEELS: 
chilled wheels removed after 153,000 


Lowest cost per mile. 


miles of service from a series of 70,000 TER, mrs 


lb. refrigerator cars. These wheels were Increased brake shoe life. 


Reduced machine shop costs. 


installed in 1931. 


9€ ORGANIZED TO ACHIEVE: 


NEW YORK, N. Y. Uniform Specifications 
445 N. SACRAMENTO BLVD., Uniform Inspection 
CHICAGO, ILL. Uniform Product 


April, 1941 
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Orders and Inquiries for New Equipment—Continued 


FaEIGHT-CAR ORDERS 


No. of 
Road Cars Type of car Builder 
American Refrig. Transit Co. ..... 150 40-ton refrigerator Company shops 
Baltimore & Ohio ................ 500 70-ton gondolas American Car & Fdry. Co. 
500 70-ton gondolas Bethlehem Steel Co. 
1,000 50-ton hopper Gen. Amer. Trans. Corp. 
250 50-ton box Pull.-Std. Car Mfg. Co. 
100 70-ton cement Greenville Steel Car Co. 
Bethlehem Steel Co. 14  100-ton flat Company shops 
Canadian National .. 250 70-ton hopper Eastern Car Co. 
150 50-ton ballast E 
125 80-ton ore National Steel Car Corp. 
200 Flat р Canadian Car & Fdry. Co. 
100 40-ton refrigerator Company shops 
Central of New Jersey ............ 1,000 50-ton hopper 
50 Cement 8 Company shops 


50 Caboose 


Chesapeake & Ohio 70-ton 


10  125-ton flat 
10  125-ton well 


Ralston Steel Car Co. 
j Greenville Steel Car Co. 


flat 


Chicago, St. Paul, Minneapolis & 
Omaha i ceris иес cece eee eee 700 . S0-ton box American Car & Fdry. Co. 
Denver & Rio Grande Western 10 Cabooses Bethlehem Stcel Co. 
Lake Superior & Ishpeming ....... 1007 50-4оп ore Bethlehem Steel Co. 
Lehigh & New England ........... 100?  70-ton hopper bottom American Car & Fdry. Co. 
Minneapolis, St. Paul & Sault Ste. 
arie кеен rà e жк» TT 0 50-ton flat Pull.-Std. Car Mfg. Co. 
г > 50 50-ton ballast American Car & Fdry. Co. 
New York, New Haven & Hartford 1,000? Вох Pressed Steel Car Co. 
Pere Marquette .................. 100 50-1оп box Pull.-Std. Car Mfg. Co. 
100 50-ton box American Car & Fdry. Co. 
100 50-ton box Gen. Amer. Trans. Corp. 
100 50-ton box Greenville Steel Car Co. 
100 40-ton automobile Ralston Steel Car Co. 
Phelps Dodge Corp. .............. 80  90-ton air dump Differential Steel Car Co. 
John Roebling's Sons Co. ......... 10 70-ton gondolas American Car & ЕЧгу: Со. 
Southern Pacific .................. 5006  50-ton box Pressed Steel Car Co. 
50060  5S0-ton box Gen. Amer. Trans. Corp. 
5006  50-ton box Bethlehem Steel Co. 
5006 50-ton box Pull.-Std. Car Míg. Co. 
5006  50-ton box Mt. Vernon Car Mfg. Co. 
Tennessee Coal, Iron & R. R. Co... 90 70-ton ore 
85 70-ton hopper Pull.-Std. Car Mfg. Co. 
Utah Copper Созу аео A 75 Ore Pressed Steel Car Co. 
Wabash nanena e va erre 150 Automobile 
50  Mill-type gondolas Company shops 
15 Caboose 
Western Maryland ............... 40 70-ton covered hopper American Car & Fdry. Co. 
Freicut-Car Inquiries 
Baltimore & Ohio ................ 100 Caboose  .)|  — .........e9 eee 
Canadian Pacific ......... esee Nod 250 50-оп hopper и eee eee eee 
Chicago, Rock Island & Pacific ..... 25 70-ton hopper-battom ADR cef IRA ани 
ondolas 
U. S. Navy Dept, Bureau of Sup- i 
plies and Accounts ............. 6 JÜ4om flat ek eu eR Kee Exe y ES 


PassENGER-CAR ORDERS 


3 
143 
Diners 


Chesapeake & Ohio Parlor 
Missouri Pacific 


Spec. 


Norfolk & Western 


Union Pacific Chair 


413 

49 
20 

2 

4 

2 

2 

1 

4 
15 
30 
30 
10 


1 Delivery received. 
з For use of Grand Trunk Western Lines. 
* U. S. War Dept. orders placed 


Coaches 
Diner-lounge 


м 

Mail-bagg. 
Reserve mail-bagg. 
designed 
Coaches 


Baggage | 
Bagg.-mail 


Bagg.-taproom-lounge 
Coaches 


Pull.-Std. Car Mfg. Co. 


American Car & Fdry. Co. 


*Edw. G. Budd 


Pull.-Std. Car Mfg. Co. 
Pull.-Std. Car Mfg. Co. 


(зарыта Саг Mfg. Co. 


ullman 


with General Electric so far this year includes four 45-ton Diesel. 


electric locomotives of 300 hp. and three 60-ton Diesel-electric locomotives of 400 hp. 


For two streamline trains for service between 


St. Louis, Mo., and Denver, Colo. 


ë Estimated cost of cab ahead and Daylight locomotives $11,000,000. 


* In addition to the orders for 15 Dicsel-electrics reported in the March issue. 


The total cost of 


the 40 Diesel-electric locomotives is estimated at $2,900,000. The 2,500 freight cars will cost approx- 


imately $9,000,000. 
7 Order not confirmed. 


5 Contracts authorized by court authority. Cost 


of equipment estimated at $2,670,587. 


* Purchase authorized by court. Builder expected to be Pressed Steel Car Co. 
1 Asking for prices on parts to build this equipment. 


3 For bulk cement. б 
12 Lightweight construction. 


33 Two coaches, a diner, and a parlor car for use on the Minnesota “400”. 


priorities critical list includes all fabricated 
parts necessary for the completion, mainte- 
nance or operation thereof, which are 
designed to meet military specifications 
and, as designed, are not commercially 
useful for ordinary civilian purposes. 


D. L. & W. Releasing Mechanics 
for Defense 


Tue Delaware, Lackawanna & West- 
ern is planning to work its shops full time 
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as nearly as business will permit, accord- 
ing to President William White. About 
200 employees of its mechanical depart- 
ment will thereby be released for work in 
defense industries; their railroad seniority 
rights will be preserved in the interim in 
accordance with their working agreement. 
The move is being made in accordance 
with a program of the National Defense 
Railway Industry Committee, consisting of 
management and labor representatives, 
which contemplates that railroads will de- 


termine shop programs for 1941, and on 
that basis arrange to work their forces as 
nearly full time as practicable so that men 
of the mechanical crafts not necessary for 
railroad work may be released to the de- 
fense industry and to other railroads. 


Priorities for Machine Tools 


AcriNG by virtue of authority granted 
the Executive in the National Selective 
Service Act of last year, E. R. Stettinius. 
Jr. director of priorities of the Office of 
Production Management, issued an order 
on February 24 which places aluminum 
producers and machine-tool builders under 
a mandatory priority status. The order, 
which expires on May 31, 1941, was put 
into effect to speed up the defense pro- 
gram and hasten the delivery of machine 
tools. It directs machine-tool makers to 
“serve all such defense orders in prefer- 
ence to any non-defense orders, in so far 
as this course is necessary to comply with 
the delivery dates on such defense orders." 


1940 Operating Efficiency 
Record 


NEw high records in operating efficiency 
were attained by the railroads in 1940, 
according to complete reports received for 
that year, J. J. Pelley, President of the 
Association of American Railroads, an- 
nounced on March 11. 

“The outstanding feature in railroad per- 
formance,” Mr. Pelley said, “was the in- 
crease in the amount of freight that was 
carried per train, that average in 1940 
having been 849 tons compared with 813 
tons in 1939, and 804 tons in 1929, the 
year of heaviest traffic in the history of 
the railroads. Freight-train performance 
in 1940 was approximately twice that of 
20 years ago. That is, gross ton-miles per 
train hour increased from 16,555 in 1921 
to 33,808 in 1940, or 104 per cent, while 
net ton-miles per freight train hour in- 
creased from 7,506 in 1921 to 14,027 in 
1940, or 87 per cent. These are new high 
records in both instances, 

“Freight locomotives in 1940 operated a 
daily average of 107.2 miles, which also 
was a new high record. The average daily 
movement of all freight cars, which in- 
cludes those being loaded and unloaded, 
was 38.7 miles in 1940 which also was a 
new high record. Net ton-miles per freight 
car per day was 661 ton-miles, also a new 
record. The previous record was estab- 
lished in 1937 with an average of 625 ton- 
miles per day. 

“Fuel efficiency in freight service was 
never better than in 1940. Despite the in- 
creased weight per train and the increase 
that has taken place in recent years in the 
average speed of trains, the railroads in 
1940 averaged 112 lbs. of fuel for the 
movement one mile of 1,000 tons of freight 
and equipment. This average has never 
before been attained. For each pound of 
fuel used in freight srvice in 1940, the 
railroads hauled 840 tons of freight and 
equipment one mile compared with 6% tons 
in 1921, or an increase of 44 per cent. 

"Railroads in 1940 had an average of 
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Guess-work 
is eliminated 


when 


riveting 


LIMA 
BOILERS 


Lima knows that every 
rivet that goes into a boiler 
has a grave responsibility 
and, therefore, the riveting 
pressure is carefully and 
accurately controlled. 


Here is a ‘‘behind-the- 
scenes" view of the Lima 
bull-riveter. There is no 
guessing here as to whether 
the riveting pressure has 
done its job. Controls are 
automatically set to pro- 
vide the proper riveting 
time and pressure which 
varies with the thickness of 
the plate and the size of 
the rivet. 


This is just one of the 
numerous precautions 
taken at Lima to safeguard 
quality and build low 
maintenance into locomo- 
tives. 


LIMA 
LIMA LOCOMOTIVE WORKS «А Э INCORPORATED, LIMA, OHIO 


INCORPORATED 
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144,249 unserviceable freight cars, the low- 
est number in need of repair on record. 
This was 7.9 per cent of ownership. Since 
then, this number has been further reduced 
with the result that on February 1 this 
year there were only 107,596 unserviceable 
cars, or 6.7 per cent of ownership. 

*"... Taken as a whole, the year's per- 
formance was the best in railroad his- 
tory." 


L. B. Sherman, Senior Vice Presi- 
dent of Simmons-Boardman 
Retires 


Lucius (Lou) Воотн SHERMAN, senior 
vice-president of the Simmons-Boardman 
Publishing Corporation, with headquarters 
at Chicago, has retired on pension after 
more than 50 years’ association with the 
railroads and the railway supply industry. 


Lucius Booth Sherman 


During his career, Mr. Sherman has taken 
an active part in the Railway Manufac- 
turers Supply Association and the National 
Railway Appliances Association, serving 
as a member of the executive committee of 
the former and a director of the latter for 
a number of years. In 1925 he was one of 
the American Railway Association’s dele- 
gates to the International Railway Con- 
gress at London, England. 

Mr. Sherman was born in Chicago on 
April 18, 1863, and after attending the 
University of Chicago, he immediately 
chose the selling phase of the publishing 
business for his career. In 1884 he en- 
tered the employ of the Railway Review 
and soon after rose to business manager 
of that publication. Later he resigned to 


Tur Аврсо MANUFACTURING COMPANY 
has moved from its plant in Jersey City, 
N. J., into larger quarters at 1116 Paterson 
Plank Road, North Bergen, N. J. 

* 


Ковевт Watson, formerly western sales 
manager, locomotive equipment division, of 
Manning, Maxwell & Moore, has been ap- 
pointed western sales manager of the 
Waugh Equipment Company with offices 
in Chicago. Mr. Watson was associated 
with the American Locomotive Company 
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become associated with the Railroad 
Gazette and on November 1, 1901, was 
promoted to western manager of that pub- 
lication. In 1908 the Railway Age and 
the Railroad Gazette were merged into 
the Railroad Age Gazette and Mr. Sher- 
man was elected vice-president of the new 
company on May 9, 1911. He continued 
as vice-president of the Simmons-Board- 
man Publishing Company, which was 
formed in 1912 to publish the Railway Age 
and several other railway publications, and 
later was made senior vice-president. In 
1930 when the Simmons-Boardman Pub- 
lishing Corporation was organized to take 
over the Railway Review, the Railway Age 
and other railway magazines and several 
papers in the building field, Mr. Sherman 
was elected senior vice-president of the 
new company. 


Equipment Purchasing and 
Modernization Programs 


Atchison, Topeka & Santa Fe.—The 
Santa Fe has awarded a contract to George 
Senne & Co., Topeka, Kan., for the con- 
struction of a car repair shed at West 
Wichita, Kan. The building will be 44 ft. 
wide by 450 ft. long and will have a struc- 
tural steel frame, corrugated iron sides, 
and a wooden sheathing and composition 
roof. It will span two tracks and will be 
used for repairing freight cars. The total 
cost of the project will be approximately 
$120,000. 

Baltimore & Ohio—The board of di- 
rectors of the B. & O. has approved the 
purchase of 2,400 freight cars, at an esti- 
mated cost of $7,500,000, and four Diesel- 
electric passenger locomotives of 4,000-hp. 
each, at an estimated cost of $1,400,000. 
The 2,400 freight cars comprise the follow- 
ing: 1,000 70-ton gondola cars, 1,000 50- 
ton hopper cars, 250 50-ton box cars, 150 
70-ton cement cars. Orders for a total of 
1,350 freight cars are reported elsewhere in 
this issue. 

Canadian Pacific.—The Canadian Pacific 
is reported to be contemplating the pur- 
chase of twenty-five 4-6-2 type locomo- 
tives and an undetermined number, reported 
as twenty-five, 4-8-4 type locomotives. 

Chicago, Indianapolis & Louisville.—The 
C. I. & L. is reported to be inquiring for 
nine baggage cars and one mail-baggage 
car. 

Chicago, Milwaukee, St. Paul & Pacific. 
—The C. M. St. P. & P. has petitioned 
the district court for permission to pur- 


Supply Trade Notes 


from 1923 to 1926, at which time he joined 
the mechanical department of the Erie. In 
1929 he was appointed mechanical engineer 
of the Firebar Corporation and continued 
in that capacity for six years after the 
merger of the Firebar Corporation with 
the Waugh Equipment Company in 1932. 
* 


Е. Н. LiNpus, branch manager іп 
charge of the service-sales division of the 
Timken Roller Bearing Company, with 
headquarters at Los Angeles, Calif, has 


(Turn to next left-hand page) 


chase 16 Diesel-electric locomotives and to 
spend $7,306,290 íor improvements and 
equipment purchases: during 1941. The 
Diesel-electric locomotives include the fol- 
lowing: two 1,000 hp. one 600 hp., ten 
360 hp.,—ífor switching and light road serv- 
ice; two 4,000 hp.—for use on the “Hia- 
watha"; one 5,400 hp.—íor main line 
freight service. 

Among the improvements considered is 
the enlargement of enginehouses at Ta- 
coma, Wash., and Madison, Wis. For new 
freight and passenger cars to be built in 
company shops, a total of $2,387,500 will 
be spent. Orders have been placed with 
company shops for the construction of 500, 
50-ton wood-lined steel box cars, 25 ca- 
boose cars, six 100-ton flat cars, of which 
four will have depressed floors and two 
will have depressed floors and wells, and 
20 passenger cars. 

In addition to the $7,306,290 program, the 
Milwaukee is also contemplating the pur- 
chase of at least one Diesel-electric main- 
line freight locomotive for use in Idaho 
and Washington, and the expenditure of 
$2,500,000 for the modernization of loco- 
motives and locomotive servicing facilities. 


Detroit, Toledo & Ironton.—The D. T. 
& I. has asked the Interstate Commerce 
Commission for authority to assume liabil- 
ity for $1,150,000 of equipment trust cer- 
tificates, maturing in equal annual install- 
ments of $115,000 on March 1, in each of 
the years from 1942 to 1951, inclusive. 
The proceeds will be used as part pay- 
ment for new equipment costing a total 
of $1,474,000 and consisting of 300 gondola 
cars, four steam locomotives, and two 
Diesel-electric locomotives. 


Illinois Central—The Illinois Central is 
reported to be in the market for one two- 
car passenger train. 


Kansas City Southern.—The Kansas City 
Southern is reported to be in the market 
for one or two rail motor cars. 


Lehigh Valley.—The Lehigh Valley is 
reported to be contemplating the acquisition 
of some small Diesel-electric switching lo- 
comotives. 

New York, Ontario & Western— 
The N. Y. O. & W. is reported to be con- 
templating the acquisition of four small 
Diesel-electric switching locomotives. 

Norfolk & Western—The N. & W. is 
reported to be contemplating building five 
or six mallet type locomotives in the com- 
pany’s own shops. 


been transferred to Canton, Ohio, where 
he is engaged in general sales promotional 
work. 

* 

Newton P. SELover has been appointed 
western sales manager of the locomotive 
equipment division of Manning, Maxwell 
& Moore, Inc, with headquarters at Chi- 
cago. For the past seven years Mr. Selover 
has represented the locomotive equipment 
division on the Pacific coast, with head- 
quarters in San Francisco, Calif. 
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APRIL, 1941 


Mean Effective Pressure 
determines 
Locomotive Performance 


In a paper issued by the Office of Mechanical Engineer of the 
A. A. R. in February, 1939, covering A. A. R. Passenger Loco- 
motive Tests in October, 1938, the following statement appears: 


. Nothing developed in the tests to indicate 
that any of the locomotives had reached the limit 
of boiler capacity. Therefore, the question of sus- 
tained power at high speeds becomes a question 


of mean effective pressure in the cylinders . . ." 


Exhaustive tests have demonstrated that the Franklin System of 
Steam Distribution makes it possible for a locomotive to de- 
velop the maximum mean effective pressure. It provides: 
1. Separation of valve events, so that admission, cut-off, re- 
lease and compression are independently controlled. 
2. Larger inlet and exhaust passages and improved steam 
flow. 
3. Reduced cylinder clearance volume. 
4. Increased mechanical efficiency, obtained by reduced 


weight of moving masses, reduced friction and elimina- 
tion of carbonization. 


The Franklin System of Steam Distribution is offered to the 
railroads of the United States to meet the objective outlined 
in the A. A. R. report. 


of FRANKLIN МА SUPPLY COMPANY, INC. zs: 
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Marion Law, Jr. has been appointed 
public relations director for the Edward 
G. Budd Manufacturing Company, succeed- 


Marion Law, Jr. 


ing W. Howe Sadler who has resigned. 
Mr. Law has been with the Budd Com- 
pany for two years as a publicity rep- 
resentative. Prior thereto he was in charge 
of the New York office of the T. W. A. 
News Bureau. 

* 

CLanENCE. C. RauscH, who has been 
affiliated with the Dearborn Chemical 
Company. Chicago, for 20 years, has been 
appointed assistant vice-president in charge 
of NO-OX-ID sales to railways, with 


Clarence C. Rausch 


headquarters at Chicago. During the last 
10 years, Mr. Rausch has devoted his time 
to the promotion of NO-OX-ID rust pre- 
ventive in the railway industry. Prior to 
his service with the Dearborn Chemical 
Company, he spent four years in the op- 
erating department of the Pennsylvania. 


* 


Grip Nur Comeany.—E. Н. lWeigman, 
who was appointed sales manager for the 
Grip Nut Company on January 1, 1941, 
has now been elected vice-president in 
charge of sales with headquarters in Chi- 
cago. John D. Ristine has been appointed 
assistant to the president, with headquar- 
ters at Chicago, and Erastus Emery, east- 
ern district sales manager, with head- 
quarters at Pittsburgh, Pa. A sketch and 
photograph of Mr. Weigman appeared in 
the February issue, page 86. 
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AMERICAN LocoMorivE CoMPANY.—J. G. 
Blunt, formerly chief mechanical engineer, 
has been appointed assistant to the vice- 
president in charge of engineering of the 
American Locomotive Company. Sherman 
Miller, superintendent of the general draw- 
ing room at Schenectady, succeeds Mr. 
Blunt as mechanical engineer. 

J. G. Blunt was graduated with a de- 
gree in mechanical engineering írom the 
University of Michigan in 1894. During 
his early business career he was employed 
as a machinist at the Buda Company, Har- 
vey, Ill.; draftsman at the Welland Iron 
Works, Welland, Ont. and draítsman at 
the Bucyrus Company and the Industrial 
Works, Bay City, Mich. In 1897 he took 
a position as draftsman with the Brooks 
Locomotive Works at Dunkirk, N. Y., be- 
coming chief draftsman in 1899, In 1906, 


James G. Blunt 


following the formation of the American 
Locomotive Company, of which the Brooks 
Locomotive Works became a part, he was 
transferred to Schenectady, N. Y., and ap- 
pointed engineer of the draíting depart- 
ment. In 1916 Mr. Blunt became mechan- 
ical engineer and in 1936 chief mechanical 
engineer. In 1923 he was vice-chairman 
of the A. S. M. E., Schenectady division. 
Sherman Miller aíter leaving high school 
became employed in the erecting shop of 
the Brooks Locomotive Works and four 


Sherman Miller 


years later was transferred to the drawing 
room. After attending Purdue University 
(class of 1905, mechanical engineering) 


Mr. Miller returned to the Brooks Loco- 
motive Works and in 1907 was appointed 
assistant chief draftsman. In July of that 
year he was transferred to Schenectady, 
N. Y., where the general drawing room of 
the American Locomotive Company was 
being organized, and in 1916 became super- 
intendent of the general drawing room. 


* 


AMERICAN BRAKE SHOE & Founpry Co. 
—A. H. Elliot, vice president of the South- 
ern Wheel Division of the American Brake 
Shoe & Foundry Company, has been placed 
in charge of development, engineering and 
service. Mr. Elliot graduated from the 
Sheffield Scientific School in 1904 and was 
with the Pennsylvania until 1909, at which 
time he joined the American Brake Shoe 
& Foundry Co. Не was elected vice- 
president of the Southern Wheel division 
in 1927. J. T. Talbot has been elected 
vice-president in charge of sales. He has 
been associated with the company since 
1920 and is also vice-president of the 
Brake Shoe & Castings division. W. C. 
Appleby has been appointed operating 
manager. Mr. Appleby started with the 
Decatur Car Wheel Company in 1906, 
shortly after graduating from Georgia Tech 
and became a member of the Southern 
wheel organization when the Decatur Com- 
pany was taken over. J. B. Spencer has 
resigned as vice-president of the Southern 
Wheel division to devote all his time to 
the Ramapo Ajax division, of which he is 
president. 


Obituary 


WiLLIAM T. BENNISON, a railroad con- 
tact officer of the Edward G. Budd Manu- 
facturing Company, died March 16 after 
a protracted illness. He was 50 years of 
age. Mr. Bennison graduated from Syra- 
cuse University in 1913 and entered the 


William T. Bennison 


стріоу of the Chicago, Milwaukee, St. 
Paul & Pacific, where he later became 
engineer of tests. During his subsequent 
business career he was assistant mechanical 
engineer ; development and service engineer 
of the Locomotive Feedwater Heater Com- 
pany (now the Superheater Company); 
equipment engineer with the Westinghouse 
Electric and Manufacturing Company, and 
assistant chief engineer of the Corning 
Glass Company. He joined the Budd 
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ss Tailor Made’? 
YET STANDARDIZED! 


Each Security Arch is “‘tailor made” to suit the 
individual class of power in which it must func- 
tion. But so effectively is Security Arch Brick 
standardized that only six different Security 
Brick patterns are needed for more than 50% of 
the Security Arch Brick used. 


This high standardization reflects the engineer- 
ing and experience of the American Arch Com- 
pany. 

It simplifies the application of the brick arch and 
saves the stores department a vast amount of 
trouble. 


This foresight of the American Arch 
Company in adhering to standards is 
but one of the many ways in which the 
American Arch Company is serving the 


railroads. 
There's More lo 
SECURITY ARCHES 

Than Just Brick 
HARBISON-WALKER AMERICAN | ARCH CO. 
REFRACTORIES CO. BOR aia ты ed eso PN 

Locomotive Combustion 

Refractory Specialists Specialists 
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Company in 1933 to help produce the first 
Diesel-electric stainless steel Zephyr. He 
was a member of the New York Railroad 
Club and the Western Railway Club. 

* 


Henry S. Many, who retired as district 
sales manager of the Standard Stoker 


General 


C. О. YounG, assistant chief clerk in 
the car department of the Illinois Central 
at Chicago, has been promoted to the new- 
ly created position of assistant to the super- 
intendent of equipment at Chicago. 


L. L. Hoerret, master mechanic of the 
Union Pacific at Los Angeles, Cal, has 
been appointed superintendent of motive 
power and machinery of the South-Central 
and Northwestern districts, with head- 
quarters at Pocatello, Idaho. 


P. О. CHnisTv, master mechanic of the 
Illinois Central at Paducah, Ky., has been 
promoted to superintendent of equipment, 
a newly created position with headquarters 
at Chicago. Mr. Christy was born at 


Paul O. Christy 


Water Valley, Miss, on August 1, 1898, 
and entered railway service on May 1, 
1912, as a call boy in the mechanical 
department at Water Valley, later serving 
as a clerk and a machinist apprentice at 
Water Valley, a timekeeper at Memphis, 
Tenn, and a machinist apprentice at Mc- 
Comb, Miss. During the first World War 
he was a machinist mate in the U. S. 
Navy. He returned to McComb on Au- 
gust 16, 1919, and was promoted to ma- 
chinist on March 1, 1920, serving suc- 
cessively at Baton Rouge, La, Memphis, 
and Asylum, Miss. On October 17, 1925, 
he became enginehouse foreman at Gwin, 
Miss. being later transferred to Asylum. 
Оп October 1, 1930, he was appointed to 
general foreman and on January 1, 1935, 
was transferred to Centralia, Ill. Mr. 
Christy became assistant master mechanic 
at the Markham yards, Chicago, on May 
1, 1937, and master mechanic at Paducah, 
Ky., on January 16, 1938. 
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Company, Inc, Chicago, on March 1, 
1939, died in that city on March 16 of a 
heart ailment. Mr. Mann was born in New 
Hampshire on September 23, 1865, and en- 
tered railway service on the Old Colony. 
Later he was employed on the Wabash, the 
Illinois Central, and the Northern Pacific, 


Personal Mention 


A. F. CouLTER, superintendent of roll- 
ing stock of the Union Railroad, with 
headquarters at East Pittsburgh, Pa., re- 
tired from active service on February 12, 
after 45 years of continuous railway serv- 
ice. Mr. Coulter began his career in 1896 
as a car repairman at the Glenwood shops 
of the Baltimore & Ohio and became car 
inspector in 1898. In 1900 he was ap- 
pointed chief car inspector and was sent to 
McKees Rocks, Pa., to supervise the con- 
struction of 9,500 all-steel hopper and gon- 
dola cars at the plant of the Pressed Steel 
Car Company. At the completion of this 
work in 1901, he returned to the Glen- 
wood shops as car foreman. He was ap- 
pointed general car foreman in 1903, and 
in 1907, resigned to accept a similar posi- 
tion with the Union Railroad. Mr. Coulter 
became master car builder of the Union 
Railroad in 1926 and superintendent of 
rolling stock in 1936. 


SraANLEY C. SwrrH, superintendent of 
motive power and machinery of the South- 
Central and Northwestern districts of the 
Union Pacific, with headquarters at Poca- 
tello, Idaho, has been appointed acting 
general superintendent of motive power 
and machinery, at Omaha, Neb. Mr. Smith 
was born at New Albany, Ind., on October 
l, 1895, and entered railway service in 
1911 as a machinist apprentice on the 
Southern. In 1915, he became a machinist 
on the Chicago, Rock Island & Pacific, 
later serving in that capacity on the Evans- 
ville & Indianapolis (now part of the Big 
Four) and the Chicago, Terre Haute & 
Southeastern (now part of the Chicago, 
Milwaukee, St. Paul & Pacific). In Feb- 
ruary, 1920, Mr. Smith went with the 
Union Pacific as assistant enginehouse 
foreman at Green River, Wyo. He was 
transferred to Pocatello as district fore- 
man in 1933, and in 1936 was promoted 
to master mechanic. In 1939 he became 
assistant general superintendent of motive 
power and machinery for the South-Cen- 
tral and the Northwestern districts, with 
the same headquarters, and later his title 
was changed to superintendent of motive 
power and machinery. 


JoHN Francis Burns, works manager 
of the Angus shops of the Canadian Pa- 
cific at Montreal, Que., who has retired be- 
cause of ill health, as noted in the March 
issue of the Railway Mechanical Engineer, 
was born on October 14, 1877, at Montreal. 
He attended the Sansfield School from 
1883-1892 and on October 14, 1892, entered 
the employ of the Grand Trunk, serving 
five years as an apprentice and one as a 
fitter. He entered the service of the Ca- 


following which he served as service en- 
gineer of the Westinghouse Air Brake 
Company and western manager of the 
Metal & Thermit Corporation. Не re- 
signed from the latter position in 1924 to 
become district sales manager of the Stand- 
ard Stoker Company, Inc. 


nadian Pacific in 1898, as a fitter in the 
mechanical department, Windsor Station, 
Montreal. Later, he was leading hand 
fitter and locomotive foreman at North 
Bay, Ont, White River, and Chapleau. 
Mr. Burns became district master mechanic 


J. F. Burns 


at North Bay, in 1908; and, successively, 
district master mechanic at London, Ont., 
and master mechanic, eastern division, with 
headquarters at Montreal in 1911. In 1918, 
he was promoted to the position of assistant 
works manager at the Angus shops and 
the following year became works manager. 
The special royal train for the visit of 
King George VI and Queen Elizabeth in 
1939. was fitted under the supervision of 
Mr. Burns. 


С. W. Brink has been appointed assistant 
to general superintendent of motive power 
of the New York Central at New York. 


Jonn Gocerty, superintendent of motive 
power and machinery for the Eastern dis- 
trict of the Union Pacific, has had his 
headquarters transferred from Omaha, 
Neb., to Cheyenne, Wyo. 


Master Mechanics 
Road Foremen 


J. A. WELSCH, general foreman of the 
Illinois Central at New Orleans, La., has 
become master mechanic at Paducah, Ky. 


W. F. Kascar, general foreman on the 
Chicago, Burlington & Quincy at Lincoln, 
Neb., has been appointed acting master 
mechanic of the Lincoln and Wymore di- 
visions, with the same headquarters, suc- 
ceeding T. E. Paradise, who has been ill 
for some time. 
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PauL THOMAS, assistant master me- 
chanic of the Philadelphia division of the 
Pennsylvania, who has been promoted to 
master mechanic of the Chicago Terminal 
and Logansport divisions at Chicago, as 
announced in the February issue, was born 
on September 30, 1898, at Elkhart, Ind. 


Paul Thomas 


He was graduated from Elkhart high 
school in 1918 and from Purdue Univers- 
ity in 1923. He entered railway service on 
June 29, 1923, as a special apprentice on 
the Pennsylvania at Altoona, Pa., and on 
June 4, 1926, became motive-power inspec- 
tor. On February 1, 1929, he was trans- 
ferred, as motive-power inspector, to Wilm- 
ington, Del, and on December 15, 1929, 
became gang foreman at York, Pa. Mr. 
Thomas was appointed enginehouse fore- 
man at Wilkes-Barre, Pa., on March 1, 
1932; assistant master mechanic, New 
York division, on April 16, 1937; engine- 
house foreman, Williamsport, Pa., оп 
June 15, 1938; assistant master mechanic, 
Mingo Junction, Ohio, on October 26, 
1939; and assistant master mechanic, Enola, 
Pa, on August 1, 1940. From June to 
December, 1918, Mr. Thomas was in U. S. 
N. R. F. service. 


Witt ANDERSON TRAYLER, JR, acting 
master mechanic of the Columbus & Green- 
ville, has been appointed master mechanic 


W. A. Trayler, Jr. 


with headquarters as before at Columbus, 


Miss. Mr. Trayler was born on Septem- 
ber 22, 1910, at El Paso, Tex. He re- 
ceived the degree of B.S. in mechanical 
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engineering (with railway mechanical engi- 
neering option) at Purdue University in 
January, 1936. During the second. semester, 
1935-36, he was an instructor in machine 
design and mechanical laboratory at Pur- 
due University. He was mechanical engi- 
neer on production at the Barberton works 
of the Babcock & Wilcox Co., from 1936 
to 1938. He entered the service of the 
Columbus & Greenville on August 1, 1938, 
and on January 16, 1940, became acting 
master mechanic of the Columbus & Green- 
ville at Columbus. 


J. F. Hunt, foreman, Philadelphia divi- 
sion of the Pennsylvania, has been ap- 
pointed assistant master mechanic of the 
Philadelphia division. 

A. К. Snyper, acting master mechanic 
for the Union Pacific at Council Bluffs, 
Iowa, has been promoted to master me- 
chanic at that point. 


Epwarp Josera Burck, superintendent 
of shops of the Michigan Central at Jack- 
son, Mich., has been appointed division 
master mechanic of the New York Central 
System with headquarters at St. Thomas, 
Ont. Mr. Burck was born on January 29, 
1883, at Monroe, Mich. He entered rail- 


E. J. Burck 


way service on August 14, 1901, as a 
machinist apprentice on the Michigan Cen- 
tral at Jackson. He became a machinist in 
1904, and enginehouse foreman in 1909. He 
was transferred as enginehouse foreman 
to Kalamazoo, Mich., in 1913, and to Jack- 
son in 1918. In 1926, he was appointed 
superintendent of shops at Jackson. 


WirtLIAM Henry Grimson, general fore- 
man on the St. Louis-San Francisco at 
Springfield, Mo., who has been promoted 
to master mechanic of the Southwestern 
and Western divisions, with headquarters 
at West Tulsa, Okla., as announced in 
the February issue, was born on September 
13, 1887, at Memphis, Tenn. He entered 
railway sérvice on September 1, 1904,. as 
toolroom attendant for the St. Louis-San 
Francisco at Memphis and later became a 
machinist apprentice. Upon the comple- 
tion of his apprenticeship, he became a 
machinist and subsequently was appointed 
assistant enginehouse foreman. On June 
10, 1917, he was promoted to general fore- 
man, at Monett, Mo.; on May 1, 1924, 
was transferred as general foreman to 
Memphis, and on August 16, 1929, was 


(Turn to second left-hand page) 


appointed superintendent, North shops, 
Springfield, Mo., and on September 5, 1931, 
was appointed general foreman of the 
North shops and enginehouse at Spring- 
field, Mo. 


Car Department 


Јонм I. OKERBERG has been promoted to 
car foreman of the Atchison, Topeka & 
Santa Fe at Ottawa, Kan. 


C. R. Kerr has been appointed general 
car foreman of the Union railroad, with 
headquarters at East Pittsburgh, Pa. 

W. B. WEIGHTMAN, assistant road fore- 
man of engines of the Philadelphia division 
of the Pennsylvania, has been promoted 
to general air brake inspector, Central 
region. 

L. К. (Rav) CndmisTy, master car 
builder of the Gulf Coast Lines and of 
the International-Great Northern, with 
headquarters at Houston, Tex., has been 


L. R. Christy 


appointed superintendent of the car depart- 
ment of the Missouri Pacific Lines, with 
headquarters at St. Louis, Mo., and the 
positions of master car builder on the 
Missouri Pacific, the Gulf Coast Lines, 
and the International-Great Northern have 
been abolished. Mr. Christy was born 
at Water Valley, Miss, on December 19, 
1894, and entered railway service on the 
Illinois Central as a car repairer appren- 
tice at Water Valley. In April, 1912, he 
was promoted to car repairer, and was 
later air brake repairer, car inspector, chief 
clerk and traveling master car builder in- 
spector. On June 9, 1916, he went to 
Tuscon, Ariz, as M. C. B. clerk on the 
Southern Pacific and until January 31, 
1922, he alternately worked in various ca- 
pacities in the mechanical department at 
Tuscon and attended the University of 
Arizona. Mr. Christy returned to the Illi- 
nois Central on February 3, 1922, as an 
air-brake foreman at Memphis, Tenn., later 
being appointed rebuilding car foreman. 
On March 1, 1924, he went with the Mis- 
souri Pacific as assistant general car in- 
spector, and a short time later became gen- 
eral car inspector. On February 16, 1926, 
he was appointed master car builder of the 
Gulf Coast Lines and the International- 
Great Northern, with headquarters at 
Houston. 
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N DECEMBER 15th, 1938, the Seaboard inaugurated its famous "ORANGE BLOSSOM 
O SPECIAL” luxury all-Pullman EMC 6000 hp. Diesel-powered trains to Miami, and followed 
immediately on February 2nd, 1939, with its also famous “SILVER METEOR” deluxe all-coach 
streamlined train. Success was immediate. Passenger revenues jumped month after month as a 
result of these new high standards of travel comfort, “on-time” arrivals, and faster schedules 


with maximum safety. 


The record increase in passenger travel and passenger revenues has required continual expansion 
of this service so that today a fleet of 20 EMC 2000 hp. Diesel units is handling these modern 
trains between Washington, Miami, Tampa and St. Petersburg... further proof that 


"PASSENGER SERVICE CAN BE PROFITABLE!" 
ELECTRO-MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE, ILLINOIS, U. S. A. 


Ковевт N. HorrANp, foreman of the 
freight car department of the Lehigh Val- 
ley at Sayre, Pa, has been promoted to 
general foreman of the passenger and 
freight car departments at Sayre. 


RotLANp Н. Marguart, superintendent 
of the freight-car department of the Illinois 
Terminal Railroad, who has been trans- 
ferred from Decatur, Ill., to St. Louis, Mo., 
as noted on page 44 of the January issue, 
was born on May 3, 1888, at Sandusky, 
Ohio. He attended public school in San- 


R. H. Marquart 


dusky and on April 19, 1905, entered the 
service of the Baltimore & Ohio at San- 
dusky. He was consecutively a laborer, car 
repairman, car inspector and piecework in- 
spector, until May 31, 1911, when he be- 
came car foreman at Washington, Ind. 
On February 20, 1912, he was transferred 
as car foreman to East St. Louis, Ill. He 
was appointed general car foreman at 
Chillicothe, Ohio, on September 1, 1914; 
general car foreman at Willard, Ohio, on 
October 1, 1917, and car foreman at Col- 
linsville, Ill, on June 8, 1918. From the 
latter date until May 1, 1919, Mr. Mar- 
quart was in the employ of the Pennsyl- 
vania Railroad. He then became assistant 
chief interchange inspector at St. Louis 
and East St. Louis Terminals. On October 
1, 1930, he returned to the Illinois Ter- 
minal as general car foreman at Decatur 
and en June 1, 1936, was appointed super- 
intendent of the freight-car department. 


CnuanLES H. LunpseERG, general car fore- 
man of the Ottawa car works of the 
Atchison, Topeka & Santa Fe at Ottawa, 
Kan., has retired. 


E. H. WATERMAN, general car foreman 
of the Union Railroad at East Pittsburgh, 
Pa, has been promoted to master car 
builder. 


E. О. RorriNGs at the South Louisville 
shops (Louisville, Ky.) of the Louisville 
& Nashville, now functions under the title 
of superintendent of the South Louisville 
shops, instead of under the title of master 
mechanic. 


L. E. HirsaABECK, general car inspector 
of the Chicago Great Western, has been 
appointed to fill the newly created position 
of assistant superintendent of the car de- 
partment, with headquarters as before at 
Oelwein, Iowa. 
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Е. E. CHESHIRE, general car inspector, 
Missouri Pacific, has been promoted to the 
newly created position of assistant super- 
intendent car department of the same road, 
effective March 1. Mr. Cheshire is a vice- 
president of the Car Department Officers' 
Association. 


Shop and Enginehouse 


CuanLES S. WILLIAMS, general foreman 
on the Delaware & Hudson at Colonie, N. 
Y., has been appointed shop superintendent 
at Colonie. Mr. Williams was born on 
March 8, 1881, at Syracuse, N. Y. He re- 
ceived his education through the Interna- 
tional Correspondence School and entered 
railway service as a machinist apprentice 
on the New York Central on April 1, 
1895. He became a machinist on June 1, 
1899, and shop piecework inspector, on 
June 25, 1909, and general piecework in- 
spector motive power department, Lines 
East, on May 3, 1911. On March 1, 1913, 
he went to Grand Rapids, Mich., as shop 
superintendent of the Pere Marquette. On 
April 1, 1916, he went to Dunkirk, N. Y., 


Charles S. Williams 


as foreman inspector for the New York 
Central at the plant of the American Loco- 
motive Company. He was assistant mas- 
ter mechanic in the employ of the American 
Car and Foundry Company at Depew, N. 
Y., from January, 1918, until May, 1920, 
and night superintendent of the Buffalo 
Steel Car Co. at Buffalo, N. Y., from 
May, 1920, to November, 1922. In No- 
vember, 1922, he became general piecework 
supervisor on the Delaware & Hudson at 
Colonie, and in June, 1923, general fore- 
man at Colonie. He was appointed shop 
superintendent on October 16, 1940. 


T. J. Lyon has been appointed superin- 
tendent of shops of the Boston & Albany, 
at West Springfield, Mass. 

WiLLrAM E. Buck, machine foreman on 
the Michigan Central at Jackson, Mich., 
has become superintendent of shops at that 
point. 

R. W. Barrett, general boiler foreman 
of the Canadian National at Stratford, Ont., 
has been appointed chief boiler inspector, 
with headquarters at Toronto, Ont. 


Purchasing and Stores 


F. C. Horton, assistant superintendent 
motive power of the Virginian, has been 
appointed purchasing agent, with headquar- 


ters as before at Norfolk, Va., to succeed 
D. C. King, who has been appointed act- 
ing general manager. The position of as- 
sistant superintendent motive power has 
been abolished. 


Obituary 


M. V. Mitton, chief boiler inspector of 
the Canadian National at Toronto, Ont., 
died on February 19. Mr. Milton was a 
past president and life member of the 
Master Boiler Makers' Association. 


Joun J. MANSFIELD, who retired about 
five years ago as chief boiler inspector of 
the Central of New Jersey, died on Janu- 
ary 30. 


James J. O'NEAL, superintendent of the 
car department of the Gulf, Mobile & Ohio, 
at Mobile, Ala, died on February 26, 
after a short illness. Mr. O'Neal was 
born at Arcadia, Mo, on March 3, 1869, 
and entered railway service on March 1, 
1890, with the St. Louis, Iron Mountain 
& Southern (now part of the Missouri 
Pacific). In 1900 he entered the employ 
of the St. Louis, Memphis & South East- 
ern (now the St. Louis-San Francisco) 
and on January 1, 1905, went with the Mo- 
bile, Jackson & Kansas City (now part 
of the Gulf, Mobile & Ohio) as a general 
car foreman, later becoming superintendent 
of the car department. 


W. Е. Воѕснев, general master me- 
chanic of the Minneapolis, St. Paul & 
Sault Ste. Marie, with headquarters at 
Minneapolis, Minn, died suddenly of a 
heart attack on February 6, at Minne- 
apolis. Mr. Buscher was born at Green 
Bay, Wis., on June 15, 1880, and entered 
railway service on the Chicago, Milwaukee, 
St. Paul & Pacific as a machinist appren- 
tice at Green Bay, later becoming a ma- 
chinist. On December 26, 1906, he went 
with the Soo Line as an enginehouse fore- 
man at Enderlin, N. D., and later served 
in that capacity at Harvey, N. D., Glen- 
wood, Minn, and Superior, Wis. Mr. 
Buscher was promoted to assistant master 
mechanic at Wishek, N. D., on December 
l, 1915; to master mechanic at Superior 
on May 1, 1918, and to general master me- 
chanic at Minneapolis, Minn, on June 1l, 
1926. 


J. H. Gimpet, assistant superintendent, 
car department, of the Wabash, with head- 
quarters at Decatur, Ill, died on February 
13. Mr. Gimpel was born on August 12, 
1875, and entered railway service in 1891 
as an apprentice on the Missouri Pacific. 
From 1899 to 1918 he was employed by 
the Mexican Central as general car fore- 
man, and by the National Railways of 
Mexico, the Missouri Pacific, the Vera 
Cruz & Pacific, the St. Louis San Fran- 
cisco and the Denver & Rio Grande West- 
ern as master car builder. During the 
World War he served the United States 
Railroad Administration as supervisor of 
car repairs for the Western region of the 
United States. In 1920 Mr. Gimpel be- 
came superintendent of shops of the Grand 
Trunk at Port Huron, Mich., and in 1922 
entered the employ of the Wabash as as- 
sistant superintendent, car department, at 
Decatur. 
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FOUNDED IN 1832 


O MINIMUM CORROSION 
O MAXIMUM STRENGTH 
O NO LOSS OF LADING 


Found-—the most economical way 


to keep locomotive wheel costs 


down. Get facts from Climax. 


When increased operating speeds set up the serious 
problem of keeping wheel centers in round, railroads 
found casting them from Molybdenum Steels the com- 
plete and economical solution. 

Both Chromium-Molybdenum and intermediate (1.0 
to 1.50% Mn) Manganese-Molybdenum are used. 


Both develop strength that keeps wheel centers from 
getting out of round prematurely. Tire life is thus 
lengthened, locomotive shop time and expense re- 
duced, and track maintenance costs held down. 

Our free technical book, “Molybdenum in Steel", 
will gladly be sent on request. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM * CALCIUM MOLYBDATE 
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LOWER FIRST COST. Savings on the cost of 


material alone sometimes run as igh as 
$45.00 a ton. Multiply that by our require- 
ments—and it'g real money. 


HIGH redi Byers Staybolt Iron quality 


isn't "top by any. Modern rolling 
equipment lets them produce quality iron 
at a quantity price. 


Byers does NOT make staybolts, 
but merely supplies staybolt iron to 
bolt manufacturers and railroads. 
The high quality and uniformity of 
Byers Staybolt Iron and Byers Gen- 
uine Wrought Iron Forging Billets 
are direct results of modern equip- 
ment and 77 years experience in 
producing quality wrought iron. 
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MEETS "SPECS". Byers Staybolt Iron meets 
all requirements of ASTM-A-84 and AAR- 
M-305 as to size, roundness, structure and 
physicals. 


From everything I hear, using 


BYERS 
STAYBOLT IRON 


would save us 


a lot of money and trouble 


ASSURED SUPPLY. Byers has the capacity to 
produce any needed tonnage of staybolt 
iron. The plant could easily supply every 
railroad in the country. 


UNIFORMITY. It threads and drills excep- 
tionally well, ause the controlled manu- 
facturing methods give uniform size and 
Structure. 


A. M. Byers Company, Pittsburgh, Pa. 
New York, Philadelphia, Washington, Chicago, 


Boston, 


FORGING BILLETS, too. We can get the same 
uniformity in Byers Genuine Wrought Iron 
Forging Billets, under ASTM-A-73 or AAR- 
M-307 specifications. 


Established 1864. 


St. Louis, Houston, Seattle, San Francisco. 
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Locomotive No. 5399 after the installation of.a new superheater header with the multiple throttle and type ASW single-pass superheater units 


P. R. R. Locomotive with 


Poppet Valves Tested at Altoona 


Ix an extensive series of tests on the Pennsylvania 
Railroad test plant at Altoona, Pa., locomotive No. 
5399, a Pennsylvania class K4s Pacific type equipped 
with the Franklin system of steam distribution, with 
O. C. poppet valves,* and a new single-pass Type ASW 
superheater, developed a maximum indicated horsepower 
of 4,267 at about 75 miles an hour and an indicated 
horsepower of 4,099 at 100 miles an hour. Compared 
with the indicated horsepower of a standard class K4s 
locomotive, at a steam consumption of 70,000 lb. per 
hour, No. 5399 showed an increase in indicated horse- 
power capacity of 16.2 per cent at 40 miles an hour, 17.1 
per cent at 60 miles an hour, 22.9 per cent at 80 miles 
an hour, and 46.8 per cent at 100 miles an hour. Trans- 
posed into terms of steam economy, locomotive No. 5399 
used 13.8 per cent less steam per indicated horsepower- 
hour at 40 miles an hour, 14.5 per cent less at 60 miles 
an hour, 18.4 per cent less at 80 miles an hour, and 31.7 
per cent less at 100 miles an hour. While this improve- 
ment is largely due to the poppet valves, it should be 
stated that, in addition to the improved superheater, the 
No. 5399 was equipped with a larger dry pipe, front-end 
throttle, and larger steam pipes and exhaust passages, 
all of which contributed to the better performance. The 
highest net evaporation of locomotive No. 5399 was at 
100 miles an hour, the highest speed tested, and amounted 
to over 77,000 lb. of water an hour. 


The Test Program 


Before the program of plant tests was started loco- 
motive No. 5399 was taken into the shop for a new 
superheater. There was no change in the tube sheet 
or number of flues, but the original Type A superheater 
was removed and replaced with a new larger header, in- 
cluding the multiple throttle, and with single-pass Type 


-*А description of the changes in this locomotive to fit it with the Frank- 
lin system of steam distribution and an account of the road tests and road 
service on the Pennsylvania Railroad appeared in the April Railway Me- 
chanical Engineer, page 125. 
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Class K4s Pacific type No.5399 
subjected to an extensive series 
of plant tests in which it devel- 
oped over 4,000 i.hp. at 100 
m.p.h., an increase of over 40 
per cent with a steam rate one 
third less than a piston-valve 
locomotive of the same class 


ASW units, the pipes of which are bent in the form of a 
sine wave. Each unit consists of two loops in parallel, 


thus increasing the cross-sectional area of the steam 
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Fig. 1—The maximum indicated horsepower developed by locomotive 
No. 5399 
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passage through the units. Table I presents a compar- 


ison of the principal dimensions of the locomotive as it 
was tested on the road and as it was tested at Altoona. 
It will be seen that the area of steam passages has been 
increased so that the minimum restriction between the 
boiler end branch pipes has been increased from 45.5 
Sq. in., the area through the original superheater units, 


+ = 51.29" Nozzle 
= 48.7°° o, Nozzle 
o = 45.79" Nozzle 
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Fig. 2—The relationship of indicated horsepower to speed for various 
cut-offs of locomotive No. 5399 
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Indicated Horsepower for 70,000 Pounds 
of Steam Per Hour 


peed, Miles Per Hour 
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Revolutions Per Minute 
Fig. 3—Comparison of the indicated horsepower output of locomotives 


Nos. 5399 and 5341 for a uniform cylinder consumption of 70,000 Ib. 
of steam per hour 
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to 70.9 sq. in., the area through the new dry pipe, and 
that the minimum area between the superheater header 
and each cylinder has been increased from 28.27 sq. in., 
the area through one superheater-header outlet, to 48.56 
sq. in. the area through two intake valves. There is 
also an increase of approximately 6 per cent in super- 
heater heating surface due to the lengthening of the units 
and the use of sine-waved unit pipes. 
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= Steam to cylinders 70,000 Ib. per hr. uM 
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Fig. 4—Water rates of locomotives Nos. 5399 and 5341 for a uniform 
cylinder consumption of 70,000 Ib. of steam per hour 
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The total engine weight of the standard K4s Pacific 
type locomotive is 320,000 Ib. In Table I it will be 
seen that at the time of the road tests following the 
installation of the Franklin steam distribution system 
the weight was 330,800 Ib. Following the installation 
of the new superheater and header the weight was 
340,580 Ib. 

The test-plant program included a total of 56 test runs. 
These were divided in three series, each with a different 
size exhaust nozzle. The main series of 38 tests was 
run with a nozzle having a discharge area of 51.2 sq. in.; 
15 tests were run with a 48.7-sq. in. nozzle, and three 
tests with a 45.7-sq. in. nozzle. 

The best performance was obtained with a nozzle area 
of 51.2 sq. in., but the results with the 48.7-sq. in. nozzle 
were only slightly less favorable than those obtained with 
the larger nozzle. 

The observations included all factors affecting boiler 
capacity and efficiency, cylinder performance, and ma- 
chine efficiency. In this article for the most part con- 
sideration will be confined to those factors directly 
affecting evaporation and superheater performance, and 
cylinder and machine performance, all of which are 
affected by the steam-distribution system and the change 
in the superheater. The conditions under which the 
locomotive was tested in the main test series are set 
forth completely in Table II. 


Table I—Dimensions and Weights of Pennsylvania 
omotive No. 5399 


Attime At time of 
of test-plant 
road test tests 
Тасе. forces Т i cce wich eR e See tees 44,460 44,460 
Weight on drivers, lb. urere ree Ru 208,800 216,930 
Total weight, lb. ................ 330,800 340,580 
Driving wheels, diameter, in. 80 80 
Cylinders, diameter and stroke, in. bua .. 27x28 27 x 28 
Boiler pressure, lb. ууулу жаз жанка» leas 205 205 
Grate АГЕН <sqs- ФЕ. uses vesc rre re dne tee ate 68.7 68.7 
Steam flow area, sq. in.: 
Max., through throttle 22.0... . cc cee eee ee eee 54.6 725 
Through dry pipe ....... ccc ааа. 56.7 70.9 
'Through superheater subheaders o 80.0 
Through superheater units ........... 45.5 vs 
"Through double superheater units REA 91.0 
Through multiple throttle dre 85.5 
Through one header outlet 28.27 50.2 
Through one steam pipe ...................... 50.2 50.2 
Through two intake valves 48.56 48.56 
Through steam port ................... 54.0 54.0 
Through two exhaust valves 68.0 68.0 
Min., through one exhaust passage ............. 68.0 68.0 
Heating surfaces (fire side), sq. ft.: 
Firebox а.а... 311 311 
Tubes and flues ............ 3.375 3,375 
Total evaporative 2.0... . cee eee cece ete cece 3,686 3,686 
Superheatér- „оао le re ape me rien oe К 1,205 1,277 
Comb. evap. and superheater .................. 4,891 4,963 
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Table II—Program of Tests of Locomotive No. 5399 
Conducted at the Altoona, Pa., Test Plant 


(Series with 51.2-Sq. In. Nozzles) 


Homma! Revolutions per minute 
cut-off, 
pef cent 120 160 200 240 280 320 360 400 423 


(Figures in the columns below are the virtual cut-offs* 
at which the tests were actually fun) 


8t 22 22 22 22 322 42 122 2 


30 ЕР ni 5n Ds 30 30 30 
P DD oe Ж» 134 339%" 34** 533 
. 334 134 134 що 42 .. d. —. 
m 40 .. v in Ex A 


% 


69 ч 
3 peed water ме аї each speed (see Table HD. 
з Maximum db. hp. (see Table У 
3 Maximum i. hp. (see Table vy 
*Lowest water rate (see Table V) 
* Maximum boiler output (see Table V) 


* Virtual cutoffs are taken К гч . fant swing before valve clos- 
ure, corresponding to approximately in. valve opening. 
t Obtained from indicator-card y t 
** Testa repeated. 


Cylinder Power and Steam Rates 


The principal results of the tests are presented in a 
series of graphs. Fig. 1 shows the maximum indicated 
horsepower characteristics of locomotive No. 5399. It 
is worthy of note that the curve is relatively flat over a 
considerable range of speed and that at 100 miles an 
hour the locomotive is still capable of developing more 
than 4,000 i. hp. 

In Fig. 2 the indicated horsepower-speed relationships 
of the tests at the various cut-offs are shown and uni- 
form cut-off lines have been laid in. These lines indi- 
cate the conditions at which the maximum indicated 
horsepower was attained at the various speeds. 

Fig. 3 is a graphical comparison of the indicated horse- 
power performance of locomotive No. 5399 with that of 
another K4s locomotive, No. 5341, which was tested at 
Altoona in 1937. These curves are plotted for a uniform 


sq c 
ЖЕБЕ ЖЕНИШ 
ы 


Figures indicate virtual cut-off 
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fig. 5—How the ratio of mean effective pressure to steam-chest 
pressure varied with speed for each cut-off at which the locomotive 
was operated 


" TO 
; 
та 60 BM 
ЕА Nee 
ft | SET 
BT PARLE LLL 
Lec BD S Rs NU UIT 
"ЕЕЕ 
LLLP CRE ASS 
an == р 
Е 
Е 


Rai Mechanical Ineer 
MAY, 1 T 


cylinder steam consumption of 70,000 Ib. per hour and, 
therefore, present an indication of relative economy as 
well as of indicated horsepower capacity. They show 
an increase in indicated horsepower in favor of locomo- 
tive No. 5399 of 16.2 per cent at 40 miles an hour, 17.1 
per cent at 60 miles an hour, 22.9 per cent at 80 miles 
an hour, and 46.8 per cent at 100 miles an hour. 

The economy aspect of the poppet-valve system of 
steam distribution is more clearly shown in Fig. 4 which 
compares the pounds of steam per indicated horsepower- 
hour at the 70,000-Ib.-per-hour consumption rate for the 
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Fig. 6—Water rate and total steam-consumption curves for each of 
five selected speeds 


two locomotives. The best economy of No. 5399 at this 
rate of steam consumption is 16.7 lb. per i. hp.-hr. at 75 
miles an hour. In the case of locomotive No. 5341 the 
best steam rate at this rate of consumption is 19.8 lb. 
per i. hp.-hr. and was attained at about 65 miles an 
hour. At 85 miles an hour No. 5399 developed an indi- 
cated horsepower for 16.8 lb. of steam per hour, while 
the consumption for 5341 is 21.2 Ib. per hour, and for 
higher speeds the difference increases rapidly. : 
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Fig. 7—The relation of machine efficiency to drawbar pull of locomotive 
No. 5399 
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Fig. 8—The maximum drawbar-pull and drawbar-horsepower character- 
istics of locomotive No. 5399 


The consistency of cylinder performance with changes 
in speed and cut-off is shown clearly in Fig. 5. Here 
the ratio of mean effective pressure to steam-chest pres- 
sure in per cent is plotted against the speed of the loco- 
motive. The variations of the individual test values 
from the uniform cut-off lines are slight and a regular 
straight-line decline in the ratio of mean effective pres- 
sure to cylinder pressure is indicated as the speed in- 
creases. Like Fig. 2, this chart also indicates that the 
maximum mean effective pressure and indicated horse- 
power at the highest speed were attained with a cut-off 
of about 33 per cent. Shorter cut-offs will not develop 
the full capacity of this locomotive at speeds up to 100 
miles an hour. 

The trend of the relationship between total steam 
consumption and horsepower and the water rate and 
horsepower for various locomotive speeds are shown in 
Fig. 6. Tests were run at intervals of 40 r. p. m. Be- 
cause of the relatively small spread of the values, how- 
ever, clearness required the omission of curves for alter- 
nate values. Those plotted show speeds 80 r. p. m. apart, 
beginning with 120 r. p. m. It will be seen that for a 
given total steam consumption the horsepower increases 
with the speed up to 280 т, p. m. and then decreases for 
360 г. р. m. and the maximum speed of 423 r. p. т. In 
the case of the water rate the minimum consumption 
decreases and occurs at progressively higher indicated 
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Table III—The Minimum Water Rate at Each Speed 
(See also Table II) 
Net water Steam to 


Speed, Virtual evaporated cylinders Water 
r.p.m. cut-off per hr., lb. per hr., lb. I. hp. fate 
120 34 35,760 34,790 2,063 16.9 
160 34 43,304 42,318 2,640 16.0 
f 22 35,274 34,265 2,146 16.0 
200 34 49,236 48,178 3,013 16.0 
240 40 60,144 58,964 3,730 15.8 
280 34 59,224 8,186 3,798 15.3 
320 22 49,080 48,060 3,022 15.9 
360 22 48,716 47,776 3,191 15.0 
400 22 55,294 53,612 3,407 15.7 
423 22 61,020 59, 918 3,502 17.1 


horsepowers for speeds up to 280 r. p. m. Above these 
speeds a given water rate is obtained at progressively 
lower horsepower outputs. 

Supplementing Fig. 6, in Table III is shown the low- 
est water rate attained at each speed at which the loco- 
motive was tested and the accompanying indicated 
horsepower. The pattern of the cut-offs for maximum 
economy is also shown in this table as well as in Table II. 

The curves in Fig. 6, like Fig. 4, show that the range 
of best economy comes within the working range of 
speeds and horsepowers. 


Drawbar Power and Machine Efficiency 


The machine efficiency of the locomotive plotted 
against drawbar pull is shown in Fig. 7. From a value 
of 85 per cent at about 11,000 Ib., the efficiency rises to 
a maximum of about 95 per cent at 40,000 Ib. The 
median values shown by the curve have Keen applied to 
the indicated horsepower curve for 70,000 lb. of steam 
per hour to produce the values shown on Fig. 8, the 
drawbar horsepower curve. 

One factor bearing upon the relatively high machine 
efficiency of locomotive No. 5399 is the small horsepower 
required to drive the valves and valve gear. No data 


segregating the power required for this purpose are avail- 
able from the test-plant tests of the locomotive, but tests 
were made showing the power required to drive the gear 
box, cam box, and valves in the steam chests in the 
These values at various 


laboratory of the manufacturer. 
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Fig. 9—The relation of net water evaporated to the coal fired for 
locomotive No. 5399 
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speeds are shown in Table IV. While the character of 
the drive between the gear box and the crosshead of the 
locomotive differs from that employed at the test plant, 
the figures indicate that an extremely small percentage 
of the friction horsepower of the locomotive is required 
to actuate the valves. 


Boiler Performance 


The performance of the boiler is shown in two charts. 
Fig. 9 shows the net water evaporated in pounds per 
hour in relation to coal consumption. It shows a max- 
imum capacity of over 77,000 lb. with no indication of 
a marked change in the trend of the water-coal relation- 
ship at the higher boiler outputs. In Fig. 10 are shown 
the temperature of the steam at the steam chest and the 
degrees of superheat plotted against coal. In a number 
of individual tests within a range of coal consumption 
between 10,000 and 13,000 Ib. per hour, steam tempera- 
tures slightly above 650 deg. were developed. These 
values range between a net water evaporation of about 
58,000 Ib. and 67,000 Ib. per hour. 


Selected Test Runs 


The principal data from four tests are shown in Table 
V. These are the tests in which maximum indicated 
horsepower, maximum drawbar horsepower, maximum 
speed and boiler output, and maximum economy were 
attained. The maximum indicated horsepower was ob- 
tained at a speed of 75.8 miles an hour with a virtual 

cut-off of 39 per cent and a mean effective pressure of 


Table IV—Horsepowers Required to Drive the Franklin 
Steam Distribution System 


(Data from Tests in the Manufacturer's Laboratory) 
Horsepower 
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Fig. 10—Steam-chest steam temperature and superheat of locomotive 
No. 5399 in relation to the pounds of coal fired 
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Test No.941, 423-15-F-100.1 m.p.h. 
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Virtual Cut-off=22% М.Е.Р. 52.01b.persq in.  1.hp. 3,502 
Water гаќе= 7.116. per i. hp. hr. 


Test No.904, 280-30-F- 66.3 n.p. h. 


dote 


Virtual Cut-off*34%  M.E.R85.4 Ib.per sqjin. l.hp. 5,798 
Water rate =15.31b. per i.hp. hr. 


Test No.926, 320-30-F -75.6 m.p.h. 


Virtual Cut-off*39% — M.E.P. 84. VINEAS L.hp. 4,267 
Water rate =16.31b. per i. hp.hr. 
Test No.914, 120-45-F - 28.4 m.p.h. 
С.Е, H.E 
200 
150 
100 
50 
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Water rate» 1.610. per i.hp.hr. 


Fig. 11—Selected indicator cards taken from the right cylinder of 
locomotive No. 5399 at various cut-offs and speeds 
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Test No.936, 280-15-F-G6.2 m.p.h. 
Right eranc End 
LE; 


C.E. C.E. 


Electric Card 


Cards drawn to 
same scale 


Transposed Electric Card Steam Engine Indicator Card 
Virtual Cut-off=22% М.Е.Р.02.016.регѕдіп. I.hp.2,763 
Water rate =16.01b. per i.hp.hr. 


Fig. 12—How the electric indicator card compares with the cards 
taken from the steam-engine indicator 


84 Ib. per sq. in. The indicated horsepower was 4,267 
which was developed with a consumption of steam at 
the cylinders of 69,430 lb. per hour and a net water 
evaporation of 70,585 Ib. of water per hour. The max- 
imum drawbar horsepower of 3,934 was developed at 
56.8 miles an hour with a virtual cut-off of 49 per cent. 
The machine efficiency in this test was 95.6 per cent. 
Several other tests equalled or slightly exceed this one 
in machine efficiency, but 1,188 Ib. of friction drawbar 
pull was the lowest recorded in any of the tests. 

The maximum boiler output was obtained at 100 miles 


an hour and 33 per cent cut-off. In this test the net 


evaporation was at the rate of 77,480 1b. of water per 
hour, of which 76,208 Ib. passed through the cylinders, — | 
developing 4,099 i. hp. Maximum economy was ob- 
tained in a test at 85.2 miles an hour with a virtual cut- 
off of 22 per cent and a net evaporation of 48,715 Ib. oí 


How the front-end was arranged to accommodate 
superheater on locomotive No. 5399 


Type ASW superheater units being installed in locomotive No. 5399 
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Locomotive No. 5399 in the Pennsylvania railroad test plant at Altoona 


water an hour. The locomotive developed 3,191 i. hp. 
with a cylinder consumption of 15 Ib. of steam per horse- 
power-hour. 

A selection of indicator cards representing several 
speeds and cut-offs are reproduced in Fig. 11. The best 
single indication of the effect of the characteristics of the 
poppet valve (i. e., quick opening and closing with a 
high percentage of full port areas between these events) 
is shown by the card selected from test No. 941 at 100.1 
miles an hour and 22 per cent virtual cut-off. This card 
developed a mean effective pressure of 52 lb. per sq. in. 
and the indicated horsepower was 3,502. 

Indicated horsepower calculations were made from the 
conventional steam-engine indicator cards. A qualitative 
comparison of these cards with those taken at the same 
time with electric indicators is shown in Fig. 12. The 
electric indicator, the measuring element of which is a 
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Table V—Data from Selected Tests of Pennsylvania 
Locomotive No. 5399 with Franklin Steam 
Distribution System and Type ASW 
Single-Pass Superheater 


(51.2 Sq. In. Exhaust Nozzles) 


Test number ............. 926 903 927 938 

Selected because of ....... Max. Max. Max. Max. 

i. hp. db. bp. speed; econ- 

max. omy 

boiler 
output 

Designation—r.p.m., cut-off, 

throttle... oec еу еже» 320-30-F.  240-50-F.  423-30.F.  360-15.F. 

Virtual cut-off, per cent ... 39 33 22 

Duration, hrs; „е... 0.2 0.5 0.5 0.5 

Speed, m.p.h. ........ 75.8 56.8 100.0 85.2 
Temperature, deg. EF. steam 
in steam pipes to locomo- 

tive cylinders ........... 632 639 617 608 

Boiler pressure, lb. ........ 205 204 203 205 
Pressure drop between boiler 
and steam chest (total), lb. 

pet T A P ане 10.5 9.6 10.8 7:7 
Superheat, deg. F., steam in 
steam pipes to locomotive 

cylinders; е; ект ер дә sie 246 254 233 221 
Superheat, deg. F., exhaust 


steam from locomotive cyl- 
inders in exhaust passages 45 52 54 8 


Net water evaporated, Ib. 

Det hr. ct ive AN TTT 70,585 75,250 77,480 48,716 
Equiv. evaporation, Ib. de hr. 94,985 101,244 103,790 64,945 
Poe evaporation, 1 

pu sq. ft. heat. есес 19.1 20.4 20.9 13.1 
Super ated steam, lb. per 
» > 68 d көө, аа ала, V qd 69,430 73,934 76,208 47,776 
Mean effective pressure, lb. 

POT AAS Is. r E TT 84 107.9 61 56 
Indicated horsepower, total. 4,267 4,114 4,099 3,191 
Water rate, steam per i. hp.- - 

г ШЕ РЕТРО бкл 16.3 17.97 18.6 15.0 
Drawbar horsepower, total. 3,862 3,934 3,547 2,790 
Drawbar pull, lb. ......... 19,110 25,961 13,301 12,282 
Water rate, steam per db. 

hp.Br4 1b. 12 2o aa aa 18.3 19.1 21.8 17.5 
Tractive force based on mean 

effective pressure, lb. .... 21,122 27,152 15,373 14,048 
Locomotive friction, hp. 405 180 552 401 
Locomotive friction, pull” at 

drawbar, lb. ............ 2,004 1,188 2,070 1,765 
Machine efficiency, per cent 90.5 95.6 86.5 87.4 
Steam per i. hp.-hr., lb. (cal- 

culated from heat drop in 

cylinders). „2525ге 17.1 17.1 18.6 15.7 
Difference between steam per 

i. hp.hr. from heat drop 

and írom indicator cards 

as a percentage of water 

rate, steam per i. hp.-hr.. 44.9 -4.8 0.0 44.7 
I. hp. calculated hon heat 

drop in locomotive cylin- 

der. е exp TE 4,060 4,324 4,099 3,043 


diaphragm free from the effect of inertia forces, produces 
a smooth card with the events clearly defined. These 
cards are considered conclusive evidence that the irreg- 
ularities of the cards from the conventional indicator are 
caused by conditions inherent in the indicator itself and 
do not reflect pressure irregularities in the locomotive 
cylinder. 
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The City of Midland, flagship of the Pere Marquette's car-ferry fleet, ma de its first trip March 12 between Ludington, Mich., and Milwaukee, Wis. 
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A 250-ton well car built for the Carnegie-Illinois Steel Corporation by the Greenville Steel Car Company 


A Welded 


High-Capacity Well Car 


A wet саг, 90 ft. long over the coupler pulling faces 
with a load capacity of over 250 tons, has been built for 
the Carnegie-Illinois Steel Corporation by the Green- 
ville Steel Car Company. The car is for use in carry- 
ing ingot molds between two Carnegie-Illinois plants and 
is completely fitted for regular interchange movements. 
Aside from its great size and high load-carrying capac- 
ity, the car is unusual in that the completely welded body 
involved the use of Thermit welding as well as arc weld- 
ing in its fabrication and because the load is carried on 
four six-wheel trucks, two under each end. 

The car consists of two auxiliary bodies on the center 
sills of each of which are center plates which rest on two 
of the six-wheel trucks and in one end of each of which 
is mounted the coupler and draft gear. The inner end 
of each auxiliary body terminates at the bolster. The 
well body is carried on the two auxiliary bodies through 
large center plates. 

The trucks are the Buckeye six-wheel type with 36-in. 
rolled-steel wheels mounted on axles with 7-in. by 14-in. 
journals. The wheel base of each truck is 10 ft. The 
truck castings are of Grade B steel. 

The brakes consist of two sets of AB equipment with 
special features, furnished by the Westinghouse Air 
Brake Company, and eight 10-in. by 8-in. brake cylinders, 
one on each side of each of the four trucks. On each 
auxiliary body is mounted the standard AB valve with 
its double compartment reservoir, a relay valve, and a 
separate auxiliary reservoir. The AB valve directly 
controls the pressure in two of the brake cylinders and 
this, in turn, operates the relay valve which serves to 
develop a corresponding pressure in the other two from 
the separate auxiliary reservoir. Each cylinder actuates 


The well body consists of seven 

heavy H-beams, the flanges of 
which are arc welded together— 

The ends and well portion of 
each beam are rolled-sections; 

the curved transition pieces, 

fabricated sections, all joined 

by Thermit welding—The well 

body is carried on four six- . 
wheel trucks 


the clasp brake rigging for its set of three wheels. Flex- 
ible armored hose is used in the brake-pipe line between 
the well body and the auxiliary bodies and in all the 
brake-cylinder pipe connections. There is a hand brake 
on each end of the car and each hand brake operates the 
brakes on the two six-wheel trucks applied under that 
end of the car. 

The total weight of the car is 313,900 lb., of which 
107,920 Ib. is in the four trucks, 49,000 Ib. in the two 
auxiliary bodies, and 156,980 Ib. in the well body proper. 
The pay-load capacity at a rail load limit of 70,000 Ib. 
per axle is 526,100 Ib. 

The car body is fabricated by arc welding, together, 
longitudinally, seven long H-beams. Each H-beam, in 


One of the Buckeye six-wheel trucks—The wrought-steel wheels are 36 in. in diameter 
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The parts of one of the well-platform beams set up for Thermit welding 


turn, was made up of five separate pieces butt welded to- 
gether by the Thermit process. These members com- 
prise the central platform piece, two reverse-curve transi- 
tion pieces, and two end pieces which terminate at the 
main bolsters. The two beams on the outside of the 
load-carrying platform are rolled steel, weighing 426 
Ib. per ft., and the five internal beams of the platform are 


rolled steel, weighing 370 lb. per ft. The pieces are of 
rolled sections, weighing 264 lb. per ft. 

The curved transition pieces are fabricated beams 16 
in. wide and tapering from 1834 in. high at the bottom 
to 16% in. high at the top. They are made up of 134- 
in. web pieces and 3-in. flange pieces. Web plates were 
flame cut to the required reverse curve and chamfered 


я 15-547 


pes i 
Ha —— | > n 3 == аы ч “he 
{4.7 OROMORONO A= m AOROROMOSORG ATES 


5'-0%+8'-0"-+1-- 5'-6"-+-5'-0"-5'- 0* 


87'-6" OVER STRIKING PLATES ^ w 
90'-0" OVER PULLING FACE OF COUPLERS 


General dimensions of the well car and 
cross-section at the transverse center 
line showing the location of the arc 
welds by which the separate beams 
are joined to form the platform 
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The well platform assembled in the arc-welding jig—T he Thermit weld collars on the beams are clearly shown 


on each side to a depth of 34 in. Top and bottom flanges 
were first machined with J-grooves at the edges for 
welding the beams together when complete, then bent 
to shape. The parts of each beam were assembled in a 
jig and the flanges were welded to the web in eight 
alternate passes on each side of the web. Three-quarter- 
inch fillets were then built up on top of these welds in six 
passes on each side. Following completion of the transi- 
tion pieces, the succeeding step was the Thermit welding 
of the seven long beams for the body of the car. Be- 
cause 28 welds, all alike, were to be made, patterns for 
forming molds could be used advantageously and the 
work could be set up on a production basis. Beams 
were fabricated in pairs. On the first day, for example, 
one beam was lined up in a jig and the four molds 
applied. Next day the welds on this beam were pre- 
heated, two at a time, and poured. At the same time, 
while preheating of the welds on the first beam was in 
progress, a second beam was lined up. On the third 
day molds were applied to the second beam, and on the 
fourth day these beams were heated and poured. When 
the welding of each pair of beams was completed, the 
work was interrupted until the welded beams could be 
removed and another pair set in place. 

With the Thermit welding of the beams completed, 
seven diaphragm stiffeners on 3-ft. centers were welded 
into the channels on each side of three of the long beams. 
The two end bolster beams were then welded to the 
center beam at right angles and this sub-assembly was 
bolted in place in a positioning jig located over the rails 
where final assembly of the car was to be completed. 
This jig was equipped with trunions to permit revolving 
the assembly for compensation of warping and to enable 
all welds to be made downhand. 

With the center beam and end bolster assembly in the 
jig, the remaining beams were dropped in place as re- 
quired and each one welded in position. Continuous 
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longitudinal welds the entire length of the platform and 
transition portions of the long beams were employed in 
welding the body of the car together. For this welding 
J-grooves 15-in. deep and 34 in. wide at the top had 
been machined before assembly in the outside edges of 
the center beam and the two beams next to the outside. 

Warping was kept to a minimum by close control of 
heating the assembly during welding and by careful weld- 
ing procedure. The entire assembly was maintained at 
about 200 deg. F. throughout the welding operation. 
The heating system devised, however, included a means 
of raising and lowering the temperature at various points, 
together with gages distributed at several places over 
the assembly to enable welding contractions to be meas- 
ured and offset. Sufficient control was obtained in this 
manner so that the entire assembly could be raised or 
lowered a full inch by varying the temperature of the 
upper or lower flanges. Welding was started with 12 
operators working in 10-hr. shifts and continued with- 
out interruption until the work was finished. With two 
operators working on each of the six seams, welding 
proceeded on one side of the car until the gages showed 
that the car body had been pulled % in. out of line. 
The whole assembly was then turned and welded on 
the opposite side until the body had been moved 14 in. 
out of line in the other direction. On an average, at the 
outset the work required turning twice in a 10-hr. shift; 
later this was increased to once in 10 hrs. 

Although all of the welded steel was a copper-nickel 
alloy, mild steel welding electrodes were employed for 
the greatest part of the work. 

Upon completion of the welding on the long beams 
and the end bolsters, the positioning fixtures were re- 
moved temporarily to permit inserting the end sills and 
then replaced so that the welding in of the end sills and 
body side bearings could be positioned. The jigs were 
then removed permanently and the center plates riveted 
and welded in place. 
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Automatic Spot-Welding in 


Freight-Car Construction 


WV zip construction of cars is not new, but it has had 
a slow growth. Our company built four welded tank 
cars back in 1908. These cars were gas welded and for 
welding electrodes we used scrap trimmings from the 
plate material used in the construction of the shell and 
heads. They were for Peru, S. A., and to the best of 
our knowledge have given satisfactory service. 

At the South St. Louis plant in 1911 the American 
Car and Foundry Company built the first spot-welded 
freight car, with welding equipment of their own manu- 
facture. A few rivets were used in the car, but only 
for the purpose of holding the erected members in place 
during the spot-welding operation. This method of hold- 
ing the parts was used instead of jigs on account of the 
savings in cost, as but one car was built. This car 
was C. B. & Q. No. 71699 and had an official inspection 
with report in 1925. This report indicated the spot 
welding stood up to full expectation. 

Over 25 years ago, to meet special applications, the 
company designed and manufactured more than 15 spot 
welders, several of which were portable. These were 
the first applications and use of portables. There were 
no such welders on the market. 

During the twenties, welding became more and more 
extensively used, but it was still confined to car parts 
and miscellaneous products. Some of the welded items 
were at the junctions of window stooling, deck sills, and 
plates, door sills and headers, partitions, etc. The fus- 
ing of wire nails to the inside of sheathing to form fas- 
teners for the application of insulation was one of the 
early applications of butt welding. 

During the early thirties this builder made five 50- 
ton gondola cars for the Chesapeake & Ohio. These 
cars were equipped with one-piece cast-steel underírames. 
Floors and the superstructures were of welded construc- 
tion. Later in the same vear, a similar car was built, but 


* Abstract of a paper presented before the St. Louis, Mo., Section of 
the American Welding Society, April 11, 1941. 
Т Electrical engineer, American Car and Foundry Company. 
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Combined with arc-welding of 
roof and side-frame members, 
and riveting to join the roof, 
side, end, and underframe sub- 
assemblies on the track pro- 
duction line 


with a structural-steel riveted underframe, the floors and 
superstructure being assembled by arc welding. These 
cars were placed in heavy service, were carefully watched, 
and the latest reports are very favorable toward arc 
welding. 


Automatic Arc Welding 


Since 1932, the American Car and Foundry Company 
has been building covered hopper cars for various com- 
modities such as cement, carbon black, as well as other 
dry commodities. Without welding, it would have been 
impossible to have attained the smooth interior neces- 
sary for the discharge of the lading. At the present 
time, these covered hoppers are manufactured in quan- 
tities in which the whole car body, except the trucks, is 
welded. There is approximately 1,100 ft. of arc welding 
on this covered hopper body. One quarter of this is 
on the hopper sides and may be done automatically in 
sub-assemblies. 

The use of automatic arc welding arises from the de- 
sire to obtain greater economy in labor and material, 
more uniform results, greater operating factor, higher 
welding currents which in turn measure greater produc- 
tion, and reduced fatigue on the operator. Automatic 


жинин Jalal | | Шш 


The platen and electrodes of Ње car-side welding machine 


Railway Mechanical Engineer 
MAY, 1941 


179 


Automatic spot welder which joins the sheathing to a box-car side frame in a single operation for each panel—The indexing of the jig car 
under the platen and the cycle of welding operations are performed by the operator at the left through push-button controls 


arc welding is particularly adapted to high production 
welding where there are a large number of similar opera- 
tions or where there is enough footage of the same type 
of welding to justify it, in which case a fairly expensive 
holding or clamping fixture can be justified. 

Two of our shops manufacturing hopper cars are 
equipped with thyratron control, automatic arc-welding 
equipment, using the lightly coated coiled electrode. 
This is a special application on the welding of hopper- 
car side stakes to the sheets which act as stiffener mem- 
bers to those sheets and become integral with the car 
side-frame work. 


Evolution of Automatic Spot Welding 


In 1934, this builder designed spot-welded passenger 
cars of high-tensile low-alloy steel in which the exteriors 
of the cars were perfectly smooth. Two trains of these 
cars were delivered in 1935 and a third train in 1937. 
These trains were complete with Diesel-electric power 
cars. I refer to the Rebel trains running on the Gulf, 
Mobile & Northern between New Orleans, La., and 
Jackson, Tenn. 

I direct this construction to your attention because 
it is a step in the development of spot welding on a 
production basis. "We call it the panel-section type of 
spot-welded construction. The roof and sides were built 
up to 9-ft. 6-in. sections and assembled on the car by 
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means of rivets through the vertical flanges of the side- 
post angles. 

A specially built vertical-gap spot welder was located 
in a pit at the final spot-welding position, for attaching 
the side sheathing to the side sills. In these cars the 
underframe was completely riveted. Thus, we have 
passenger cars with а riveted underframe, separate panels 
for sides and roof of spot-welded construction, and final 
assembly of the three sub-assemblies by spot and arc 
welding and riveting. 

As is usually the case, after the cars were delivered 
the next step was a study of improvements in produc- 
tion to determine what could be done to reduce the cost. 
This study developed many interesting things, but two 
predominant factors stood out as high lights to be fol- 
lowed in increasing production. First, if feasible, spot 
weld a complete side and complete roof with a machine 
capable of making welds both simultaneously and con- 
secutively. Second, assemble these units finally into a 
complete shell by concealed rivets. 


Production Welding of Freight Cars 


During the year 1940, at our Madison, Ill., plant, 
equipment was installed and 400 lightweight box cars 
were produced of welded construction. The weight sav- 
ing is over three tons per year. 

Arc welding in the assembly of the A. A. R. Z-type 


Railway Mechanical Engineer 
MAY, 1941 


! 
1 


71 
HU PH 
v. 


17% 


Electrode set-up for welding a roof panel in one operation 


center sill, specially designed for welding, is now uni- 
versally used in freight-car construction. In fact, owing 
to the wide variations in the thickness of the sections 
used for the various members in the car underframe, arc 
welding became the preferred method of assembly. How- 
ever, accurate preparation is most important, so that 
excess weld metal is not required. There is but one 
seam that may be welded automatically; the others are 
too short to justify a set-up. 

'The various members of the underframe, such as bols- 
ters, cross bearers and cross ties, are first fitted up and 
arc welded in sub-assembly jigs. The main assembly 
must have an accurate, sturdy jig which firmly holds the 
various parts to be assembled in their proper places, so 
they may be properly arc welded into one rigid unit. 
When production quantities permit, a rotating or posi- 
tioning jig is provided. The freight-car ends are made 
up of several pressings arc welded together along their 
horizontal adjacent edges. 

The unit system of fabricating underframe, sides, roofs 


and ends of freight cars by welding in jigs apart from the 
main track assembly permits positioning for horizontal 
arc welding when required and accessibility for more 
careful work and inspection. The final assembly by 
rivets of these main sub-assemblies in track production 
lines facilitates the desired output and secures economies 
in repairs at some future date. 


The Automatic Spot Welder 
for Car Sides and Roofs 


In fabricating the roofs and side units, spot welding 
is performed by special multiple spot-welding machines. 
This development in multiple spot-welding equipment, 
through the use of a multiple distributing switch in the 
secondary or heat-generating circuit, permits the entire 
group of electrodes to be put under pressure simultan- 
eously. These electrodes act as a self-contained clamp 
at each and every weld location. They remain in that 
position through the entire cycle of individual electrode 
welding sequence. The facilities for applying the correct 


Freight-car side-frame welding jig—An assembled side is shown in the jig car at the left 
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amount of pressure on all electrodes simultaneously and 
having them dwell until the various welds are sufficiently 
cool produce a clean, strong and uniform weld. р 

А multiple spot welder is made up of the following 
principal functions : 

1—A constant-pressure hydraulic system for platen lift and 
electrode shift. 

2—An adjustable-pressure hydraulic system, as supply to all 
electrode cylinders. : 

3—Multiple mounted transformer units as supply to multiple 
electrode groups. 

4—Primary current supply to each transformer group through 
ignitron contactor and mechanical timing cams. 

5—High-speed secondary distributing switches. 

6—An indexing welding jig car covered with a secondary cop- 
per grillage. | 

7—A water-cooling system to transformer, secondary switches, 
distributing cable and electrodes. 

These automatic multiple welding machines consist of 
an upper moving platen, upon which is mounted the mul- 
tiple electrode set-up. ne machine is used for car 
roofs and a second for car sides. 

The panel welder for roofs has two welding jig cars 
which move on a track under the electrode platen and 
permit a continuous operation of the welder, roof after 
roof. The alternate jig car is loaded with a roof frame 
and roof sheets by the fitters and moves into the welder 
as soon as the other jig car vacates the welding position. 

Preliminary to the spot-welding operations the roof 
framing and side-framing members are assembled in ac- 
curate Jigs and firmly clamped into position. In the case 
of the roof, the carlines are arc-welded to the side plate 
and the purlins to the carlines. In the case of the side- 
framing members the posts are arc welded to the side- 
sill angle and the side plate. 

The framing unit is then placed on the secondary 
copper grillage of the welding jig car which backs up the 
multiple electrodes. The sheets are fitted and clamped 
in position for spot welding. The motor-driven jig car 
through its push-button magnetic control is indexed to 
the panel to be spot welded. 

The platen, with a set-up of the required number of 
electrodes, is lowered to contact the work through a push- 
button magnetic control valve from the constant-pressure 
hydraulic system. At the same time, the contact shoes 
at the direct welding transformers make contact with 
the copper bus-bar grillage at each side of the welding 
jig car. All the electrode cylinders are put under pres- 
sure simultaneously through manually operated valves 
and supply írom the adjustable-pressure hydraulic 
system. 

The motor-driven secondary distributing switches pass 
about twenty thousand amperes to each welding elec- 
trode connected to respective segments of the switches. 
These switches are started by push button and stopped 
by a limit switch at the end of their travel and are 
operated both forward and backward. 

These secondary switches are operated simultaneously 
on three-phase closed-delta primary power supply with 
three welding transformers and three ignitron contactors 
available to supply current to the bus-bar power distri- 
bution. In this manner a panel of 70 to 80 spot welds 
may be divided and made in one-half the time. Two of 
these secondary switches are operated consecutively to 
segregate a group of about 32 spots in sequence of 19 
and 13 spots respectively. No. 3 secondary switch is 
operated two welds at a time as in series spot welding. 
Adjustable timing cams operate the micro switch at- 
tached to the trolley of each secondary distributing switch 
and determine the desired timing of each spot. 

Intermediate spacing of spots requires a l-in. lift 
of the platen and a 1-in. and 2-in. shift of the electrode 
mounting and shifting slide. The panel cycle is then 
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repeated as required to meet the spacing required. When 
the panel cycle is completed, the platen is raised 4 in. 
and the jig car is indexed to the next panel. 

More than a dozen push buttons and more than a 
dozen manual valves are assembled on a central operator's 
control board. Manually, these individual controls ini- 
tiate any one of a dozen operations. The manual setting 
of a selector switch, however, will automatically execute 
a dozen operations as one. Duplicate panels may thus 
be spot welded with dispatch. 

Magnetic control through a sequence panel is the brain 
or nerve center making possible the several functions in 
the execution of a panel cycle. The push buttons, selec- 
tor switch, limit switches, contactors, and solenoids are 
interconnected. with the entire machine set-up to obtain 
the following functions: 

| Permit manual control of each welding operation indi- 
vidually if desired. 

2—Permit a set-up to be made which will then proceed 
automatically to the final pre-set point. 

3—Permit any previously pre-set set-up to be interrupted if 
desired, a single operation performed and then continue the set-up. 

i— Manual termination of any individual operation. 

The set-up for panel welding of car roofs of a given 
design utilizes three transformers, five secondary 
switches, and 86 electrodes arranged in five groups—two 
groups of 19 electrodes each take the cross-line or car- 
line welds; two groups of 13 electrodes each at right 
angles take the sideplate welds; a fifth group of 12 
electrodes, also at right angle to the first two groups, 
takes the purline welds between the carlines. 

These 76 electrodes are attached to the spot-welder 
platen through pedestal mountings and shifting slides 
which permit 76 or 152 additional spot welds to be made 
by a l-in. vertical lift of the platen and a l-in. and 2-in. 
lateral movement of the various groups of electrodes, 
parallel to the mountings of the electrode groups. 

The welding operations are electrically controlled to 
provide maximum speed and efficiency with a minimum 
of attention from the operator. The control provides 
and involves sequence of electrical interlocks between 
various parts of the machine. This interlock acts to start 
and terminate the movement of all associate machine 
parts in the proper order and to prevent the movement 
of any part of the machine when such movement would 
cause injury to the machine or materials being welded. 
In addition to regulating the mechanical motions of the 
machines, the control also serves to set up the proper 
circuit for welding and also times the application of 
welding current for each spot weld. 

This equipment, through limit switches, relays and 
multi-point selector switch, provides automatic func- 
tioning on all operations as they are required. 

The recent installation of multiple s t-welding equip- 
ment at our St. Charles, Mo., plant is adapted for the 
welding of passenger-car sides and roofs of alloy steel. 
The panel welding of passenger-car sides and roofs is 
accomplished on a single welder with certain changes, 
however, in the electrode set-up. A single welding jig 
car for sides and another for roofs is required. The 
set-up of electrodes for both the passenger-car sides 
and roof on the panel welder depends on the design, 
but is similar in all respects to the set-up for freight-car 
sides previously described. 


YARD EMPLOYEES working on the night shift at the Canadian 
National's Leaside car shops, Toronto, Ont, put their training 
as fire fighters to good use recently, according to a Canadian 
National weekly news letter. Laying six lines of hose to avert 
fire threat from near-by oil and gasoline storage facilities and 
using a yard locomotive as a pumper, the employees worked 
side by side with Toronto city firemen in bringing the flames 
under control. 
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Locomotive 


Superheater Research 


Т ue superheater is one of the most important parts 
of the steam locomotive. The superheater design deter- 
mines the heating surface and gas area of the boiler 
barrel. These in turn influence the evaporation obtain- 
able from the boiler and the efficiency of heat absorp- 
tion. For a given boiler pressure, the steam pressure 
at the cylinders depends upon the pressure drop through 
the superheater units and header, and the temperature 
of the steam is the result of the heat absorbed by the 
superheater. These two factors, the steam temperature 
and pressure at the cylinders, control the steam rate or 
cylinder efficiency. From these considerations it is clear 
that the over-all performance of the steam locomotive 
is very closely controlled by the superheater design. 
The first practical superheater to be used in this coun- 
try was of the design known as the Type A which is 
still in use on a great number of locomotives. With the 
increase in power and evaporation of the locomotive it 
was necessary to change the superheater design so that 
increased superheat could be obtained to give maximum 
cylinder efficiency and at the same time accommodate 
the increased steam flow through the superheater result- 
ing from high rates of evaporation. The result was the 
Type E superheater, which still remains the best super- 
heater design. Compared to the boiler and superheater 
with the Type A design, there is from 8 to 10 per cent 
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An account of a 10-year labora- 
tory study of more than forty 
designs of units undertaken to 
improve the performance of 
locomotives built with Type A 
Superheaters— units of two de- 
signs now in locomotive service 


through the superheater. These factors give increased 
boiler efficiency, increase in maximum evaporation and 
higher superheat. 


Improving the Type A for Existing Locomotives 


While the Type E superheater represents the best 
locomotive superheater design, The Superheater Com- 
pany recognized that there were a great number of 
locomotives equipped with Type А superheaters in 
515-in. and 53$-in. flues. In 1930 a research program 
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Fig. 1—General arrangement of test apparatus 


increase in the total flue evaporative heating suríace for 
the same length of flues, with 3 to 6 per cent increase in 
the gas area through the boiler and 35 to 50 per cent 
increase in superheater heating surface. At the same 
time it is possible to obtain an increase in steam area 


* A paper presented before the Metropolitan Section, American Society of 
Mechanical ect on February 26. 

* Manager Production Engineering Department, The Superheater Com- 
pany, East Chicago, Ind. 
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was started to study superheater design for use with 
these large flues. It was desired to find a unit which 
would be interchangeable with the Type A, would have 
approximately the same draft loss so that no changes in 
drafting would be necessary in an existing engine, and 
would give increased superheat, improvement in heat 
absorption efficiency of the flue and unit and the same 
or less pressure drop through the unit. Such a unit 
could be applied to existing locomotives with a minimum 
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of expense and would give either decrease in fuel con- 


sumption or increase in power. From the practical 
standpoint the unit had to be sufficiently flexible in 
structure so that no trouble would be encountered with 
warping or with leaking header joints, and easy to keep 
clean from cinders and slag. 

In determining the course which such research should 
take, attention was first given to existing data on the 
heat transfer from hot gases to a colder metal surface. 
Considerable work has been done on this subject and it 
is possible to calculate the film coefficient with fair ac- 
curacy. This coefficient depends upon the viscosity, 
conductivity, density and velocity of the gas in question, 
and the physical dimensions of the flue or tube in which 
the gas 1s flowing. The film coefficient will be in terms 
of B.t.u. per sq. ft. per hr. per deg. F. temperature 
difference, which gives the heat that will be transferred 
for each square foot of heating surface and for each 
degree difference in temperature between the mean gas 
temperature and the metal temperature. 

It is this last item, the temperature difference, which 
makes the exact calculation of heat transfer for a loco- 
motive flue and superheater unit extremely difficult. The 
gas temperature is rapidly changing along the flue and 
in the case of a Type À unit heat is being transferred 
simultaneously to five surfaces, all of which are at dif- 
ferent temperatures. For a given superheater design, it 
is possible to use formulas with coefficients that have 
been determined by experiment. Considerable work 
along this line has been done by Lawford H. Fry and 
published in various papers and books. For the super- 
heater research under consideration it was recognized 
that the various forms of units that could be tested might 
differ so widely from the Type A design that it would 
not be possible to use empirical coefficients. For these 
reasons it was decided to conduct the research by actual 
tests of a number of different superheater-unit designs. 

To make such tests with full sets of superheater units 
in a locomotive was out of the question from the stand- 
points of time and expense, and in 1930 a test apparatus 
was built which could test one superheater unit at a 
time, under operating conditions similar to those ob- 
tained in road service, with exact control of all the 
factors involved. On a locomotive, the results obtained 


from the superheater depend upon the weight of prod- 
ucts of combustion flowing through the superheater 
flues, the temperature of the products of combustion at 
the back tube sheet and the steam flow through each 
unit. The quality of the steam entering the superheater 
influences the final steam temperature but for purposes 
of comparison it can be assumed that the steam will be 
dry. A number of road tests were analyzed, and curves 
were drawn representing the relation between weight 
of gas flow, temperature at the back tube sheet and 
steam flow through the unit. From these curves suffi- 
cient settings were decided upon to give a picture of 
the superheater-unit performance over a wide range 
of capacity. By adjusting the three controlling factors 
in accordance with the actual road operation, it was 
felt that the results obtained in the test apparatus could 
be expected to be the same in road service. Subsequent 
tests confirmed this reasoning. 


The Test Apparatus 


The test apparatus is shown in Fig. 1. The boiler is 
16 in. in diameter and 20 ft. long with one 5%4-in. flue. 
A water-cooled furnace is fired with gas. Both the fuel 
gas and air for combustion are measured with flow 
meters. The sum of the two gives the total weight of 
products of combustion. The heat absorbed by the 
water-cooled furnace is calculated from the weight of 
water flowing and the temperature rise. The heat at 
the back tube sheet is the difference between the heat 
at the burner and the heat absorbed by the furnace. It 
was found that the most accurate way to determine the 
back tube-sheet temperature was to divide the heat in 
the gases by the product of the flue gas weight and 
specific heat. This gives the true mean gas temperature. 
This temperature is checked by an aspirating or high- 
velocity thermocouple. The steam for the superheater 
unit is taken from an outside source and the flow meas- 
ured both by a flow meter and by condensing the steam 
and weighing it. The quality of the steam entering the 
unit is determined with a calorimeter and the final steam 
temperature with a thermometer which is checked by 
a thermocouple. The steam pressure drop through the 
unit is measured with a mercury manometer to obtain 
the greatest possible accuracy. The steam evaporated 
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Unit No. 3-A 


Unit No. 3-C 
Fig. 4 


by the flue is collected in vertical risers, condensed 
and weighed. The temperature of the gases leaving the 
flue is measured with a thermocouple and the draft loss 
through the flue with a water manometer. 


For given conditions of flue-gas flow, back tube-sheet - 


temperature and steam flow through the unit, observa- 
tions are made of the final steam temperature, tempera- 
ture of the gases leaving the flue, draft loss, evaporation 
from the flue and steam-pressure drop through the unit. 
To eliminate all possible errors each unit is compared 
with a standard Type A unit. The Type A unit is first 
tested at the standard settings. The experimental unit 
is then tested and finally the Type A unit is put in the 
apparatus again for a final check to be sure that all parts 
of the test apparatus are functioning properly. 


Test Units Divided in Five Groups 


To date, 43 different designs of superheater units have 
been tested. The majority of this work was done in 
1930 and 1931, although tests have been conducted up 
to date and the test apparatus is now a permanent part 
of The Superheater Company's facilities at East Chicago 
for further development of superheater design. To give 
a picture of the work done without going into detail for 
each one of the 43 designs, 13 of the units tested will 
be discussed, since they show various aspects of this 
research. These units are shown in Figs. 2 to 6, and 
can be divided into five groups. One of the first at- 
tempts to obtain increased superheat was to use a larger 
number of smaller pipes so that increased superheater 
heating surface was obtained with approximately the 
same gas area. This group is represented by Fig. 2, 


unit No. l. A fair increase in superheat was obtained 
but the increased friction surface gave a decided increase 
in draft loss. If this unit were applied in a locomotive 
boiler the increased resistance to gas flow would cause 
a greater proportion of gas to flow through the small 
tubes and the increase in superheat desired would not 
be obtained. 

In the second group, Fig. 3, units numbers 2-A and 
2-B represent designs which give increased turbulence on 
both the outside and inside of the unit. Unit No. 2-A 
gave an increase in superheat that was offset by the in- 
crease in draft loss due to turbulence on the gas side. 
Unit No. 2-B was designed with a greater gas area so 
that the draft loss was satisfactory, but the superheat 
obtained was slightly less than for the Type A. In gen- 
eral, it can be stated that for a given draft loss or pres- 
sure drop the best heat transfer is obtained with plain 
tubing. 

'To obtain the maximum heat transfer for a given heat- 
ing surface between a hot substance and a cold one it is 
usual to arrange the flows so that the two substances 
flow in opposite directions, giving counterflow. It is 
not practical to have 100 per cent counterflow in a loco- 
motive superheater since the steam enters the super- 
heater from the front end and also returns there. It is 
possible to have all of the heating surfaces in counterflow 
except for the return pipe and the third group of units, 
Fig. 4, shows three different designs which do this. Unit 
3-A gave approximately the same superheat as the Type 
A with a decrease in draft loss. It seemed from this 
that it should be possible to increase the heating surface 
of the unit and so obtain the same draft loss with an 
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increase in superheat. Unit 3-B was designed with this 
in mind but it was found that with the same draft loss 
as the Type À unit there was no appreciable increase in 
superheat. Unit 3-C went still further in this direction 
and a good increase in superheat was obtained but the 
increase in draft loss was sufficient to offset the in- 
crease in superheat. 


The results obtained with these three units differed 
considerably from what would be expected with a coun- 
terflow arrangement. This was probably due to the 
complicated heat transfer conditions which occur in a 
locomotive flue. The counterflow arrangement of heat- 
ing surface decreases the mean temperature on the steam 
side and increases the mean temperature on the gas side. 
The increase of the mean temperature of the flue gas 
increases the heat transfer to the flue. The result ap- 
pears to be a slight increase in evaporation and efficiency 
of heat absorption but the desired increase in superheat 
is not obtained. 

The fourth group of units, Fig. 5, includes three 
designs in which the relative amount of heat trans- 
ferred to the flue and to the superheater unit is con- 
trolled. Unit No. 4-A had the same arrangement of 
pipes as unit No. 3-B. Somewhat smaller pipes were 
used for the counterflow surface and fins were welded 
on in such a way that the gas flow along the flue was 
divided into two parts. The gas flowing between the 
flue and the outside of the superheater unit could trans- 
mit heat to both, but the gas flowing along the inside of 
the unit could transmit heat only to the unit. As far as 
draft loss was concerned, the increased íriction surface 
was compensated for by an increase in gas area, so that 
the draft loss obtained was the same as for the Type A. 
Approximately 50 deg. increase in superheat was ob- 
tained for the same conditions with a decrease in the 
temperature of the gases leaving the flue. This unit was 
very satisfactory in the test apparatus and was later 
tested in road service. 

Unit 4-B also gave a controlled gas flow but in a 
different manner. The counterflow surface consisted of 
two pipes with the steam flowing in the annular space 
between them. The return was by a single pipe along 
the center of the unit. This unit gave ASIO re- 
sults as far as superheat and draft loss were concerned, 
but it was felt that it would not be practical for locomo- 
tive use. The unit was rigid and there was a possibility 
that the differential expansion between the two large 
pipes could cause some trouble at the ends of the unit. 
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To overcome these defects unit 4-C was designed. The 
annular steam path with a large heating surface in coun- 
terflow to the gases was still maintained towards the 
front half of the flue where the low gas temperatures 
make counterflow desirable. The back end of the unit 
was made with four pipes and three return bends so 
that a flexible structure would be obtained, similar to 
the Type A unit which was known to be practical for 
all conditions of operation. At the back end of the unit, 
counterflow is not so essential due to the relatively high 
gas temperatures. This unit gave even better results 
than unit 4-B and was thought to be satisfactory for loco- 
motive use. The results were about the same as for 
unit 4-A—that is, 50 deg. increase in superheat with a 
decrease in the temperature of the gases leaving the flue. 


A Combination Counterflow and Double-Loop 
Unit in Regular Service 


It was recognized that the test apparatus could furnish 
accurate figures with respect to the performance of the 
units as far as temperatures, drafts and pressures were 
concerned, but that the only way to judge the value of 
any unit from a practical standpoint was to put sets of 
units in actual locomotive service. Three sets of units 
to designs Nos. 4-A and 4-C were built and placed in 
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service on three different railroads, thus obtaining vary- 
ing conditions of fuel and locomotive operation. Trouble 
was encountered with the units to design No. 4-A due 
to the rigid structure of the unit. On one railroad it 
was difficult to keep the header joints tight, and on 
another road the header joints were tight, but the small 
pipes at the back end of the unit warped and split open. 
The results obtained with unit to design 4-C were very 
satisfactory and this design is now known as the Type 
HA unit. Approximately 200 sets are now in service 
and on order. Fig. 7 shows the results obtained on one 
railroad with the Type HA unit. The locomotive was 
first tested with the Type A units in the engine. The 
Type HA units were then substituted and further tests 
run over the same territory, duplicating as far as pos- 
sible the same operating conditions. It will be noticed 
that the increase in superheat was approximately the 
same as that obtained in the test apparatus at East 
Chicago, confirming the accuracy of the method of test- 
ing. 

In the discussion on a recent paper presented before 
the A. S. M. E. by C. A. Brandt, “The Locomotive 
Boiler,"* it was pointed out that a number of engines 
are being worked at much higher rates of evaporation 
than formerly, due to faster schedules and heavier trains. 
If the original superheater design had a small number of 
units, the pressure drop through the superheater becomes 
high for maximum rates of working. It is possible to 
obtain a marked reduction in the pressure drop through 
the units by using a single-loop design. Such a design 
will decrease the steam velocity and consequently the 
pressure drop. The decrease in steam velocity will also 
lower the heat transfer coefficient on the steam side so 
that there may be a slight decrease in superheat and an 
increase in the superheater unit metal temperature at 
the back end. 


A Practicable Single-Loop Unit Evolved 


The simplest form of such a unit is shown by design 
No. 5-A, Fig. 6. When this unit was tested, the pres- 
sure drop was found to be very low but there was a 
decrease in both superheat and draft loss with an increase 
in the temperature of the gases leaving the flue. Evi- 
dently, there was not sufficient heating surface for proper 
design. Unit No. 5-B was an improvement in this 
respect and gave a very low pressure drop with the 
same draft loss as the Type A and a very slight decrease 
in superheat. To obtain an increase in superheat, unit 
No. 5-C was designed with fins welded to the pipes. 
The inerease in superheat was obtained but there was 
also some increase in draft loss which would tend to 
offset the increase in superheat. This unit had spiral 
agitators for a short distance at the back end of the unit 
to give the steam greater turbulence and keep the metal 
temperatures down. The desired result was obtained 
with no appreciable increase in pressure drop. Ap- 
parently the length of the agitators was not sufficient to 
cause any great difference in the pressure drop. 

Several railroads have installed single-loop super- 
heaters in locomotives and have had considerable trouble 
with leaking header joints and warping of units due to 
the differential expansion of the unit pipes and the rela- 
tively stiff structure of the unit. Unit No. 5-B was 
designed for the particular purpose of overcoming these 
troubles. The pipes were waved for the greater part of 
their length to give a flexible structure that could absorb 
the differential expansion. At the same time the max- 
imum flexibility was obtained in the connections be- 
tween the units and the header. This unit also had the 


* See February and March, 1940, issues Railway Mechanical Engineer, 
pages 43 and 100 respectively. 
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spiral agitators at the back end to control the metal 
temperatures. The results obtained in the test apparatus 
were similar to those for unit 5-B, giving a low pres- 
sure drop and approximately the same superheat and 
draft loss as the Type A. One set of these units has 
been placed in service and is proving very satisfactory 
with respect to troubles from header-joint leaks and 
warping of the units. ` 


The Anderson 
Front End 


The Anderson locomotive front end was developed and 
successfully applied to about 150 locomotives on the 
Chicago, Milwaukee, St. Paul & Pacific, as described in 
the January, 1939, Railway Mechanical Engineer. Man- 
ufacturing and sales rights for this device were acquired 
by the Locomotive Firebox Company, Chicago, about 
two years ago and further improvements and develop- 
ments made to adapt the new front end design to general 
use on railroads throughout the country. The spark 
arresting unit, itself, is practically unchanged from the 
original design, but a number of important revisions in 
other details tend to simplify the construction and in- 
stallation of the device, lengthen its service life, increase 
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Details of the Anderson front-end—Superheater units may be taken out 
by removing the floating baffle, lift pipe and stack extension 
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General arrangement and method of application of improved Anderson spark-arrester—Baffles behind and above the ar- 
rester are the only obstructions to the direct flow of gases—The space under the false floor is closed at the rear 


drafting efficiency and reduce materially the time and 
cost of all front-end maintenance work. 

In early and extensive tests of the Anderson locomo- 
tive front end on the Milwaukee, it was demonstrated 
that this device would eliminate stack sparks and the 
attendant fire hazard, but, in making the application, the 
vertical baffle and horizontal table plates were still used 
with the relatively high nozzle stand, compelling all gases 
and cinders to take the usual paths as in the Master 
Mechanic's arrangement. 

Netting had been eliminated, but the restrictions set 
up by the tortuous paths of the gases and cinders around 
the baffle and table plates still produced a marked reduc- 
tion in the draft at the front tube sheet. In order to 
reduce the loss in draft and to provide a uniform draft 
over the entire tube sheet, the vertical baffle plate and 
horizontal table plates were removed. A low nozzle 
stand was applied and the arrester dropped down to the 
top of the low stand. With these changes, the stack ex- 
tension was lengthened. A false floor was placed in the 
bottom of the smokebox to prevent the accumulation of 
cinders. Vertical floating baffles were installed behind and 
above the arrester, acting as cinder breakers, but without 
materially interfering with the draft. 

The application of the low nozzle and lengthened stack, 
which heretofore has been impracticable on account of 
the necessity of handling all gases and cinders under- 
neath the table plate, effects a direct improvement in 
draft with the same back pressure. The increase in 
stack height and improvement in draft conditions at the 
tube sheet make it possible to operate a locomotive with 
an enlarged nozzle tip and reduced back pressure at com- 
parable rates of evaporation. On the other hand, if it is 
desired to increase the total evaporation, which may 
necessitate an increased coal rate, this increase can be 
obtained without reducing the nozzle tip to create more 
draft. In either case, it is claimed that a direct improve- 
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ment is effected by the use of the Anderson front end 
as a draft appliance as well as a spark eliminator. The 
equalization of draft over the entire tube sheet and 
throughout the entire smokebox also tends to cause a 
reduction of cinder cutting, especially in the smokebox. 

The changes mentioned were devised primarily to im- 
prove the Anderson front end as a draít appliance, but 
after being made, it developed that the changes greatly 
facilitated the installation of the front end and other 
maintenance work in the smokebox. The elimination of 
vertical baffle and horizontal table plates, together with 
the simplicity of the arrester unit, makes it possible to 
apply the arrester in a short time. With the cinder 
breakers made and the false bottom in the smokebox, it 
is relatively easy to apply the arrester, lift pipe, and stack 
extension. 

The halftone illustration shows that, in testing super- 
heater units, no plates have to be removed to see all of 
the joints in the header. All that is required is to 
remove two vanes in the arrester, block the nozzle, and 
then apply the pressure. It is not even necessary to get 
into the smokebox to see if the units are leaking. When 
all of the units have to be taken out, this can be done 
quickly and cheaply by removing the floating baffle, low- 
ering the lift pipe so that the stack extension can be 
removed, then raising the lift pipe and removing it after 
the stack extension is out of the way. All of the units 
can then be taken out over the top of the arrester. 

Experience indicates that locomotives can be turned 
in an eight-hour period for superheater-unit repairs when 
equipped with this type of front end. Units on each 
side of the lift pipe can be removed by simply dropping 
the cinder breaker without disturbing any other of 
the smoke box. It is possible to apply the Anderson 
front end where feedwater heaters are installed without 
making any additional changes in the smokebox. The 
details of the front end are shown in the drawing. 
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EDITORIALS 


A New Field for Steam- 
Locomotive Development 


That the possibilities for the extension of the capacity 
of the steam locomotive at high speeds have not been 
exhausted will be clearly evident to all who read the 
article on another page of this issue which is an account 
of the tests of locomotive No. 5399 on the Pennsyl- 
vania test plant at Altoona, Pa. As in the road tests, 
the results of which were reported in the April issue, 
the performance of locomotive No. 5399, equipped with 
the Franklin system of steam distribution with O. C. 
poppet valves and in which had been installed a new 
superheater header with new single-pass Type A units, 
is compared with the test-plant performance of a stand- 
ard Pacific type locomotive of the same class. 

The basic design of this locomotive was laid down 
at a time when the extreme top speeds at which steam 
passenger locomotives were expected to operate were no 
higher than today's cruising speeds. It is not sur- 
prising. therefore, to find these locomotives deficient 
in capacity at the top speeds at which passenger trains 
now frequently operate. The really surprising fact is 
that so large a capacity as that developed in these tests 
was inherent in the basic design of these locomotives. 
Certainly, a locomotive with a boiler which develops an 
evaporating capacity of almost 21 lb. of steam per sq. 
ft. of evaporative heating surface per hour, which pro- 
duces an indicated horsepower for slightly less than 
80 Ib. and, what is even more remarkable, a drawbar 
horsepower for less than 87 lb. of engine weight, is 
holding its own in the matter of capacity with the best 
proportioned locomotives in service today. 

Such performance is the result of the removal of the 
restrictions on the flow of steam to the cylinders and 
the discharge of the exhaust from the cylinders. The 
restriction of first importance was in the valves. This 
was demonstrated in the road test described in last 
month's issue. Important further gains where the re- 
sult of the subsequent changes in the steam passages 
between the boiler and the steam chest, which effected 
marked decreases in steam-chest pressure drop with 
consequent improvements in mean effective pressure. 

The results of these tests confirm the conclusions 
reached by André Chapelon as to the importance of 
unrestricted passages for the flow of steam between the 
boiler and the cylinders. M. Chapelon employed poppet 
valves and steam passages doubled in cross-sectional 
area in the rebuilt Paris-Orleans locomotive and they 
were important factors in increasing the capacity of that 
locomotive from 2,200 to 3,700 i. hp. with an increase 
in weight of 11 tons. 

Among the outstanding factors in the performance of 
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locomotive No. 5399 on the test plant is the very low 
friction loss. From 85 per cent at the lowest tractive 
forces the machine efficiency rises rapidly and through- 
out the greater part of the range of tractive forces 
developed on the test plant lies between 90 and 95 per 
cent. Attention should be called to the fact, however, 
that the friction losses measured on the test plant in- 
clude nothing for engine-truck, trailer-truck, and tender- 
truck journal friction, nor is there any head-end loss. 
These facts must be taken into consideration in com- 
paring the test-plant figures with losses between the 
cylinders and drawbar measuréd in road tests. 

The results of these tests open an era in which poppet 
valves and adequate cross-sectional area through the 
entire chain of passages from boiler to exhaust nozzle 
provide the means for developing great locomotive 
capacity within conservative limits of size and weight. 


Oranges and 
Car Wheels? 


Almost every one has, at one time or another, watched 
the operation of squeezing oranges in one of the several 
ingenious mechanical contraptions now used for this 
purpose in restaurants and homes, but how many recog- 
nize the law of diminishing returns so clearly exem- 
plified in this homely illustration. The first partial 
turn of the handle produces a golden flood of the health- 
giving juice. The second application of pressure pro- 
duces a less generous response, the third still less and 
subsequent efforts practically none. Unquestionably, a 
few drops of entirely nutritious and highly-desirable 
juice are left in the discarded orange pulp, but the time 
and work involved in reclaiming them would be all out 
of proportion to the benefit derived. 

Similarly with freight car wheels, is it not possible 
that strenuous efforts to secure the last possible mile 
of service life before scrapping may cost more in the 
aggregate than that service is worth. In a recent dis- 
cussion of this matter by a group of practical car men, 
the thought was expressed that partly worn cast iron 
wheels should be renewed when the cars. are in the 
shop for repairs even if the wheels have not quite 
reached the condemning limit for wear. In justification 
of this practice, it should be recalled that the Associa- 
tion of American Railroads' price for a pair of 50-ton 
capacity new cast-iron car wheels, exclusive of the axle, 
is $31, and if the average life of cast-iron wheels is 
assumed to be 80 months, the service value per month 
is 39 cents. In the case of partly worn wheels which 
might possibly remain in service for another five 


189 


months before reaching the wear limit, the scrapping 
of these wheels at the time other car repairs are made 
would mean the loss of five times 39 cents, or $1.95. 
On the credit side of this transaction, however, must 
be charged the saving in cost of a possible train delay, 
switching the car with limit-worn wheels out of the 
train, hauling the car to and from the repair track, and 
losing several days service of the car because of having 
to renew the wheels five months after the car has been 
turned off the repair track. 

Since the detentions of loaded cars enroute are caused 
primarily by defective wheel conditions, and in view 
of the ever-increasing urge for more reliable service 
in modern high-speed operation, it would appear to be 
false economy to endeavor to “squeeze the orange” of 
wheel service life too tightly. The indications are that 
it is better practice and money will be saved in the long 
run by changing wheels with less than four to five 
months of prospective service life whenever system- 
owned cars are on the repair track for other work. 


Standardization— 
Of Errors 


During these past 10 years attention has constantly 
been drawn to the fact that the time to prepare for 
war is in time of peace and that the time to prepare for 
the day when increased traffic on the railroads would 
require better maintenance facilities was during the time 
when the pressure of business was light enough that 
carefully prepared plans could be made for the com- 
pletion of a program of rehabilitation of facilities as 
soon as capital was available. A few of the more far- 
sighted roads made such plans and have been making 
the necessary purchases to bring their facilities up to 
the requisite standard for some time in the past. This 
is not only true of motive power and rolling stock but 
is also true of shop and enginehouse facilities. One 
eastern railroad is now well along on a program in- 
volving the expenditure of approximately a million 
dollars for machine tools and shop equipment alone. 
This road, among others, will probably be in a posi- 
tion to cash in on any improvement in traffic by lower 
operating expenses as a result of the use of modernized 
facilities. 

Times such as these do peculiar things to the thinking 
processes of people. There seem to be those who have 
been so overcome by the “terrible urgency” of the 
present situation that they have focused their attention 
on production as the main objective, “get it any way 
you can.” Far be it from this publication to suggest that 
every effort, in every industry that is essential to na- 
tional defense, should not be devoted to increasing 
the production of those things that are vital to our 
national welfare. But, when a railroad man sends us 
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a story telling how, in the demand for production, his 
company has permitted, yes, we might say authorized, 
the expenditure of real money for the rehabilitation of 
machine tools that are 30 and 40 years old that’s where 
we stop. The justification for spending money to put 
obsolete machine tools into service again is that the 
railroad industry can’t get new ones “for love or 
money.” Would it be out of order to ask the question, 
“Why not?" 

Back in 1935 an important railroad spent $227,000 
for new machine tools. In the normal course of events, 
this road probably would be pretty well satisfied to have 
this equipment pay for itself in 10 years. These tools 
were installed and in operation in 1936 and within 
one year had indicated a reduction of well over 20 
per cent in the cost of locomotive repairs. For the 
years 1936, 1937 and 1938 the shop in which they were 
installed operated at only 30 to 50 per cent of its 
capacity—this is potential shop hours of about 2,500 
a year. In 1939 and 1940 things began to pick up and 
now in 1941 the shop is running at 100 per cent ca- 
pacity on the first shift plus a substantial amount of 
second-shift work. On March 31, 1941, the savings 
effected by these machine tools was 76.4 per cent of 
the original investment. So much for the value of 
modern machine tools. 

Today, in order for an industry to get machine tools 
it has to have a preference rating based on the im- 
portance of the work it is doing. Early this year the 
executives of every railroad that is a member of the 
Association of American Railroads received a letter 
from the Association’s president transmitting copies of 
applications for preference rating together with instruc- 
tions for making such application. It is evident, from 
some conversations we have heard lately that there 
are railroad men who still do not know that the rail- 
roads are considered an essential industry and that if 
they fight hard enough to get a preference rating for 
facilities and tools that are needed for the proper 
maintenance of equipment necessary for the transpor- 
tation of materials to be used in connection with na- 
tional defense they probably will succeed just about 
as well as the other important industries. It is also 
well to remember that there are certain types and sizes 
of machine tools and shop equipment that are easier 
to get than others and it is possible that some of these 
types and sizes are in the category needed most by the 
railroads. 

We repeat again that any railroad officer that au- 
thorizes the expenditure of money for the maintenance 
or rehabilitation of obsolete machine tools or shop 
equipment is throwing his company’s money away be- 
cause he is perpetuating—standardizing, possibly—an 
error that has been made many times over. A day’s 
labor at 83 cents an hour costs a railroad $6.64 and 
if this labor is expended on a machine tool that can 
produce only 10 pieces a day instead of 20 or 30 pieces 
the answer is obvious. 
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Don't standardize errors—and don't assume that 
you can't get needed new facilities until every effort 
has been exhausted. 


Periodie Repairs 
To Freight Cars 


There is probably no surer method of securing in- 
creased efficiency and greater economy in car-depart- 
ment operation than by the periodic attention to freight 
cars and the scheduling of repairs on an orderly basis 
at regular fixed intervals instead of relying on anti- 
quated hit-and-miss methods. Periodic general-repair 
programs have been developed on many railroads for 
locomotives and passenger cars and this method ap- 
parently is almost equally adaptable to freight equip- 
ment. The best overall results will not be attained, 
however, until light repair work on freight cars also is 
systematized so as to keep both new and older cars in 
safe and serviceable condition at minimum cost. 

The Chicago, Milwaukee, St. Paul & Pacific was one 
of the first railroads to recognize the possible economies 
in periodic freight car maintenance and has, in fact, 
been following such a program for the past 12 years. 
It cannot be questioned that this program is responsible 
to no small extent for the following results, as outlined 
by F. A. Shoulty, assistant superintendent car depart- 
ment, in a paper at the February 18 meeting of the 
Car Department Association of St. Louis: Average cost 
of repairs per freight-car mile decreased about 20 per 
cent; number of times cars were on repair track de- 
creased 16 per cent ; accidents due to equipment failures 
decreased 70 per cent; freight claims due to defective 
equipment decreased 40 per cent; safety-appliance de- 
fects reported by I. C. C. inspectors decreased 25 per 
cent; purchases of couplers, friction draft gears and 
parts, decreased 32 per cent. 

The Milwaukee freight-car maintenance program 
provides essentially for giving general repairs to sys- 
tem-owned cars at four-year intervals and this is made 
possible by setting up a proper retirement program and 
repairing equipment on a predetermined ratio of car- 
repair cost to gross railroad revenue. To systematize 
light repair work, it was felt that some intermediate 
period of time between heavy repairs should be fixed 
whereby freight cars would receive a thorough inspec- 
tion and what might be termed a minor overhauling and 
this should take place when the cars are placed on repair 
tracks for the periodic repacking of journal boxes, or 
in other words, every 12 to 15 months. This work is 
now being done at nine of the larger repair tracks on 
the Milwaukee which have the necessary forces and 
equipment. 

According to Mr. Shoulty, “The annual inspection 
consists of a close examination of all safety appliances, 
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roofs, running boards, hand brake in all its details, 
doors and door fixtures, interiors of the cars, couplers 
and attachments including draft gears, brake beams, 
brake-beam safety supports, foundation brake gear, 
wheels, axles, spring planks, truck springs and truck 
sides, especially on the wheel side and in other places 
which would be apt to be overlooked in the hurried 
inspection at busy transportation yards.” 

Work indicated as necessary by the critical inspection 
described is carefully performed and this annual atten- 
tion, in conjunction with the four-year general repair 
program, has a tendency to keep cars off the repair 
track and assure maximum earning capacity during the 
ensuing year. The main idea is to give freight car 
equipment periodic attention without waiting for in- 
dividual cars to become so deteriorated that they can- 
not be depended upon to carry commodity loads to 
destination safely and without delays due to equipment 
failures. Performance records indicate that the thorough 
periodic maintenance of freight cars, carried out by 
some systematic method such as that now used on the 
Milwaukee, produces highly desirable results in reduced 
car costs and improved performance. 


New Books 


PROCEEDINGS ASSOCIATION OF ÁMERICAN RAILROADS, 
MECHANICAL Division. Published by the associa- 
tion, 59 E. Van Buren street, Chicago. 508 pages. 
Price, to member, $4; to non-members, $8. 


The proceedings of the annual meeting held in Chicago 
June 27 and 28, 1940, contain the reports of commit- 
tees and discussion presented at that meeting, and the 
recommendations of committees submitted to letter bal- 
lot of the members by authority of the 'General Com- 
mittee. The volume also includes a summary of the 
report of the New York Central draft-gear recoil tests 
which were presented with the report of the Commit- 
tee on Couplers and Draft Gears and a report on inter- 
crystalline cracks in locomotive boilers which is based 
on an investigation of this subject supported jointly 
by the Association of American Railroads, the Ameri- 
can Society of Mechanical Engineers, the American 
Society for Testing Materials, the American Boiler 
Manufacturers! Association, and a number of other 
associations and interested groups. Recorded also are 
the results of the letter ballots taken on the recom- 
mendations of the various committees; the officers of 
the association; the personnel of the various commit- 
tees of the Mechanical Division, and the representa- 
tives at the 1940 meeting. 
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THE READER’S PAGE 


Thirty-Five Years of 
Poppet-Valve Experienee 


To THE EDITOR: 

On page 17 of your January, 1941, issue, L. B. Jones 
charges American locomotive designers with “deep- 
rooted conservatism" because they continue to build two- 
cylinder locomotives with one-piece reciprocating valves, 
though he also retains the two-cylinder arrangement for 
his improved locomotive E. American experience with 
both simple and compound multi-cylindered non-articu- 
lated engines is recent enough to obviate any necessity 
for a defense of the two-cylinder locomotive. . 

The piston valve also retains its place because nothing 


better is at present available. I say this in the face of . 


Mr. Jones' statement that valve arrangements which meet 
the requirements for proper steam distribution more or 
less perfectly are extensively used in Europe. It is as- 
sumed that he refers to poppet valve gears. If so, they 
are most numerous in France, where 335 locomotives 
were equipped as of April, 1940, according to official 
statistics. I do not imagine that many have been added 
since then. Three hundred and thirty-five locomotives 
is a considerable number, but it does not imply that the 
French have reached a final, or even a satisfactory solu- 
tion of the steam distribution problem. There are, in 
fact, at least half a dozen radically different poppet valve 
systems in use on French locomotives. The French are 
not agreed on either the size and shape of valves or their 
proper position, nor do they agree on the most suitable 
means of driving the camshafts. Much remains to be 
done before any “more or less perfect” system emerges 
from the present large-scale experimenting. Mr. Jones 
might also be interested to know that it was intended to 
apply piston valves to a group of fifty 2-8-2 type four- 
cylinder compound freight locomotives under construc- 
tion for the French National Railways at the time of the 
German invasion. 

The history of the steam locomotive contains countless 
examples of “improved” valves and valve gears. At- 
tempts to eliminate the much-maligned reciprocating 
valve have not been lacking. More than 80 years ago, 
George H. Corliss applied his well-known stationary- 
engine valve gear to a locomotive. One of Corliss's con- 
temporaries remarked somewhat facetiously that the 
engine actually needed 365 valves because one had to be 
renewed every day in the year. This early failure did not 
discourage later experimenters. Between 1885 and 1898, 
some 50-odd French locomotives were fitted with various 
valve mechanisms more or less resembling the Corliss 
gear. They have all disappeared long since. C. W. 
Young's Corliss valve gear of 1904 may still be remem- 
bered on the Chicago and Northwestern. 

The successful use of drop-valves and poppet valves in 
stationary and internal-combustion engines was drawn to 
the attention of locomotive designers as early as 1900. 
Hugo Lentz was perhaps the best known pioneer in the 
application of poppet valves to steam locomotives. Be- 
ginning with a small 2-4-0 type industrial tank engine in 
1905, the Lentz poppet valves were tried on locomotives 
of assorted types and sizes in nearly every country of 
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Europe. The older form, employing vertical valves, 
achieved its greatest success in the Grand Duchy of 
Oldenburg. Between 1909 and 1921, 48 engines with 
Lentz poppet valves were built for the Oldenburg State 
Railways. When these lines were taken over by the 
Reichsbahn in 1922, the engines were very shortly “mus- 
tered out" of service. 

In 1920, Lentz redesigned his poppet valve arrange- 
ment, placing the valves in a horizontal plane, but still 
driving them from an oscillating camshaft actuated by 
ordinary Walschaerts valve gear. More than 300 loco- 
motives of the Austrian State Railways were subse- 
quently equipped with this form. Now that the Austrian 
railways have become part of the Reichsbahn, these 
engines will undoubtedly be disposed of, as they do not 
fit into the German standardization scheme and poppet 
valves have never enjoyed great favor in Germany. 

Improved Lentz poppet valves, operated by either oscil- 
lating or rotary camshafts and driven by various methods, 
have been applied in considerable numbers in many coun- 
tries since 1921. But it is not possible to detect any 
widespread enthusiasm for them. After using Lentz 
rotary-cam poppet valves on about 150 large 4-6-2, 4-8-2 
and 2-10-2 type narrow-gauge engines of typical Amer- 
ican design, the South African Railways have returned 
to the piston valve in all their most recent orders for 
new power. Several of the larger railways in British 
India have also reverted to the use of piston valves after 
extensive trials of both Lentz and Caprotti poppet valves. 
About 50 English engines were equipped with Lentz 
valves up to 1934, when the pace of the experiments 
appears to have slowed up abruptly. Lentz valves have 
on applied to at least three American engines since 


Arturo Caprotti’s well known poppet valve gear first 
appeared in Italy in 1921. By 1928, it had run its course 
in that country. Caprotti’s gear has, however, obtained 
a certain degree of popularity in other parts of the world. 
It has been largely used in Egypt and India, among other 
places, but has made slow progress in recent years. A 
set of this gear was brought to the United States by the 
Baltimore & Ohio about 15 years ago. 

Other poppet valve gears have been devised elsewhere 
in Europe, notably by Cossart and Renaud in France, 
and by Meier Mattern in Holland. Extravagant claims, 
mostly unrealized in practice, were made for all of them. 

The theoretical advantages of the poppet valve oper- 
ated by rotary gearings are too obvious to require ex- 
tended comment. Are the practical disadvantages and 
difficulties insurmountable? The long list of purely 
transitory successes might almost convince one that they 
are, if it were not for the feeling that much experimental 
work in the past has been desultory and half-hearted. 
No new device can be perfected by introducing it with a 
great fanfare of publicity and then throwing up one's 
hands in despair when the first troubles present them- 
selves. The knowledge gained from 35 years of experi- 
ence with 1,500 locomotives, coupled with a whole- 
hearted determination to translate the potentialities of the 
poppet valve into actual practice, can furnish a solid basis 
for progress in the future, 

WM. T. HoECKER. 
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Get the Younger Men Out 


Cannot something be done to get more 
of the younger men to attend and take 
part in the conventions? For a number of 
years during the depression few young men 
were recruited. It is true that special at- 
tention has been given to this during the 
past two or three years. It is also true 
that some comparatively young men have 
been advanced to minor supervisory posi- 
tions and a number of others are on the 
various staffs related to important special 
duties. These young men have ideas and 
know how to express themselves effectively. 

Their attendance and participation in the 
conventions would undoubtedly do much to 
stimulate the discussion and thinking, if 
they were properly encouraged. Would it 
not be well to have a committee or some 
individual in each association assigned the 
task of getting as many of these young men 
as possible to the conventions and seeing 
that they are made use of when they do 
get there? 


С. D. ©. A. and 
Contaminated Cars 


There was an interesting discussion at the 
last meeting of the Car Department Of- 
ficer’ Association in the matter of load- 
ing contaminated commodities in freight 
cars. When you receive the proceedings 
please note the approach to definite action 
taken and the possibility of really taking 
that action next year. This question is 
so important from the standpoint of ex- 
pense and shipper dissatisfaction that you 
could well play on this, to the end that 
the various departments interested will 
secure enough backing from the different 
associations to permit establishing the 
changes in practice necessary to eliminate 
this wasteful use of cars. The claim men 
got behind this strongly several years ago, 
when a number of horses were poisoned 
by oats fed to them after moving in a 
box car, which had carried a previous load 
of arsenic and had not been properly 
cleaned. 


Financial 
Support Necessary 


Those of us who are fighting to rebuild 
the mechanical associations have no easy 
task, even though we have made a fairly 
good record in the past two years. We 
were forced to discontinue our meetings 
during the depression years. This “shot” 
our membership and our administrative 
group all to pieces. It takes something 
more than time and patience on the part 
of a few good, highly interested souls to 
carry on an organization. It takes money 
to prepare and distribute reports and 
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Suggestions for 
Mechanical Associations 


money to publish proceedings. To get this 
money we must have membership dues. 
If we can get sufficient members we can 
do quite well with modest dues, almost 
nominal, in fact. The problem is to get 
the members. You folks on the Railway 
Mechanical Engineer have blazoned forth 
the value of the associations. You have 
turned your columns over for practical sug- 
gestions on how to make the work of the 
associations more effective. Won't you 
please urge mechanical department officers 
to put their shoulders to the wheel and 
do their little part by joining up and send- 
ing in their dues? 


Snappy Meetings 


I got a bit disgusted last year because 
some of the sessions were not started on 
time; in other instances the presiding of- 
ficer was rather careless and lax in keeping 
the program moving along in a business- 
like way. I realize, of course, that we are 
not all born presiding officers; as a matter 
of fact, few of us have had much experi- 
ence or know just how to conduct a meet- 
ing. I have learned from embarrassing ex- 
periences that you just can't get up at the 
presiding officer's desk and expect to make 
good without a considerable amount of 
forethought and planning. In other words, 
you have got to be prepared to meet dif- 
ficult situations and to take the bull by 
the horns to keep the meeting running 
smoothly. Don’t mistake me, however. It 
may be quite necessary to pause at times, 
to give those present time to collect their 
wits and indicate that they want to speak. 
It doesn't do to get nervous and pass on 
to another subject, or adjourn a meeting 
in a rush, because people don't jump to 
their feet and take part in the discussion. 
Sometimes an awkward pause is necessary 
to smoke them out, but when they once get 
started your troubles are usually at an end. 
Moreover, you can do this sort of thing in 
such a way as to keep the meeting well 
in control. Please insist, also, on quietness 
and order at all times. A few careless 
spirits moving about, or trying to whisper 
with husky voices, may spoil the meeting 
for many of the members and prevent it 
from being as effective as it might be. 
It sometimes takes a little nerve to make 
ihe boys maintain order, but that is the 
presiding officer's job. 


Comments from readers on 
suggestions made in our No- 
vember, 1940, number for 
making more effective the ef- 
forts of the Mechanical De- 
partment Associations. . See 
also January number, page 25; 
February, page 70; March, 
page 109, and April, page 144. 


Everyhody Pash! 


Fundamentally, good committee reports 
form the basis for successful conventions. 
It is conceivable that without them a meet- 
ing might appear to be a success on the 
surface, if some live topical discussions 
could be staged. Quite likely, however, it 
will lack in real substance and may have 
only indifferent results, so far as practical 
accomplishment is concerned. What does 
this imply at this particular juncture, less 
than five months before the meetings will 
convene in Chicago, late in September? It 
means that every member of the four as- 
sociations has some very specific responsi- 
bilities. The officers, entrusted with leader- 
ship responsibilities, must check up and 
use their individual efforts to the limit 
in following up the work of the various 
committees. The committee chairmen are 
on a particularly hot spot, for to be most 
effective their reports must be completed 
and be in the hands of the officers within 
a few weeks, at most. The committee 
members, if they have not yet done so, 
should send their material to the chairman 
and complete such assignments as have been 
made to them. Oh, yes! They may plead 
heavy business and all that sort of thing, 
but from the standpoint of better and more 
efficient railroad operation and to meet 
national defense demands, successful meet- 
ings next fall may play a very large part. 
The members of the associations who have 
no special assignments, cannot duck re- 
sponsibility. They should look over their 
programs and contact with any of the com- 
mittees to which they can supply helpful 
information or suggestions. ,Moreover 
every committee member should be busy 
boosting his association and helping in- 
crease the membership. Now is the time 
for every one to roll up his sleeves and 
push. 


Reporting 
Back to the Boss 


I do not think it is at all a bad idea for 
a man who has attended a convention to 
write a letter to his superior, thanking him 
for the opportunity of attending, or about 
something he may have seen or heard, 
which either interested or inspired him. 
Any real value which men may get from 
meetings of and contacts at a convention 
is, however, something more fundamental 
than that. A good idea is one with meat 
on it—something which has to be digested 
and chewed over—something which can be 
turned over and mulled until eventually it 
gives up its value in the sinews of action. 
If a man gets inspiration to try out some- 
thing new or radical at a convention, as a 
result of anything which may have stim- 
ulated him in any session, it is not apt to 
be “jelled down” to a full-fledged plan of 
action, ready to put on paper for a report 
to the boss next week. 
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H. H. Carter, master mechanic 
of the Plains Division of the 
S. P. G W., made a few choice 
remarks that blistered Ње 
paint on the office wall 


WHEN THE SCRAP HEAP YAWNS 


Wies the federal inspector slapped a by “They are good as you'll find anywhere." 
Form 5 on the 5097, H. H. Carter, master “Then why"—cCarter started to pound the 
mechanic of the Plains Division of the W alt Wyre desk and remembered his fist was already 


S. P. & W., made a few choice remarks that 
blistered the paint on the office wall. Jim Evans, the 
roundhouse foreman, has a hide that is almost puncture 
proof and Carter's vituperation stung the foreman. 
“And to make matters worse," Carter continued, “the 
5097 has just been off the drop-pit a little more than 
three weeks. If them mail order mechanics you've got 
can't do better work than that, there's likely to be some 
new faces around here!” 
“The mechanics we have are all right," Evans defended, 
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sore—‘then why is it an engine right off 
the drop-pit gets a Form 5 on account of driving boxes 
pounding ?" 

“There are several reasons," Evans explained, “but 
the main reason is the driving boxes were all out of 
round and new brasses can't last long when they just fit 
the driving boxes in spots. I mentioned that when I 
asked for a slotter over a year ago." 

Carter having blown off all of his surplus steam was 
ready to reason. He scratched his head thoughtfully, 
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PE PETERE 


then said in a milder tone, “You know a Form 5 is hard 
to explain but maybe we can make it somehow. You 
know they are dismantling the back-shop at Clinton, 
don't you?” he added. 

“Yes, I'd heard they were going to.” 

“Well, there's little or no chance of getting any new 
machine tools now, but maybe there's a chance of get- 
ting some there. I believe they have a slotter," Carter 
said. 

“Wonder if they have an 18-inch lathe we might 

et?" Evans asked. 

“Well, PI find out," Carter said and picked up a 
letter indicating that the interview was over. 

The foreman picked up his hat and started back to 
the roundhouse. He stopped at the storeroom. “How 
about the material for the feed-water pump on the 
5092?" Evans asked the storekeeper. 

"Not yet,” the storekeeper replied. “The defense 
program is making all kinds of material mighty slow." 

"Guess that's as good excuse as any," Evans said 
dryly as he turned to go. 

The foreman walked through the roundhouse pausing 


at intervals to check up on engines and figure when they. 


could be ready to go. 

Evans stopped at the 5093 and stood a minute or two 
watching a machinist and helper that were busily en- 
gaged holding up one side of the locomotive by leaning 
against it. 

“Were waiting for a back end main rod brass," the 
machinist explained; then said to his helper, "Maybe 
it's finished now." ; 

“How much more have you got on her?” Evans 
asked. 

“A middle connection bushing on the other side is 
all except a bushing for this main rod,” the machinist 
replied. 

Evans went to the machine shop to see if he couldn’t 
uncork the bottleneck, but there was very little he could 
do about it. The bushing for the main rod was finished 
and in the tool room waiting to have grease holes drilled 
in it. The drill press operator was down on his hands 
and knees scanning the floor. 

“Lost something?” Evans asked. 

“Yes, the balls came out of that upper bearing and 
scattered all over the place. I’ve found all but three 
of them. They haven’t got any balls of the right size 
in the storeroom,” the drill press man added. 

“Couldn’t you drill that bushing on the old big drill 
press ?" 

“It’s all set up to true the holes in the back end of 
a main rod," the drill press operator said. “It won't 
take long to get this one going again if I can find them 
balls. It takes about thirty minutes to change that other 
drill press and get it set up with the boring bar again." 

Evans dropped down on one knee. "Ouch!" he ex- 
claimed. "Here's one of your balls if I can dig it out 
of my knee cap." 

It took about ten minutes to find the other two and 
approximately the same amount of time to get the drill 
press going again. The foreman went to the storeroom 
to order a new ball bearing for the drill press. 

“Have you got a parts catalog for the Willer drill 

ress?" he asked the storekeeper. 

“No, that company has been out of business more than 
ten years," the storekeeper replied. “Don’t you remem- 
ber we tried some time ago to order gears and bearings 
for it and finally had to have them made special?” 

“Yes,” Evans replied. “I remember, and I also re- 
member the repair parts cost nearly as much as a new 
machine on account of having to be made special. The 
master mechanic sure did holler about it." 
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“Anything else you need?" the storekeeper asked. 

“Yes, some balls for the spindle thrust bearing on 
the drill press, but I'm not sure of the size. I'll find 
out and let you know." 


А rew days later there was a memorandum from 
the master mechanic saying that a slotter and an 18-inch 
lathe from the dismantled shop should reach Plainville 
in a few days. A motor and starter for the slotter was 
also being shipped. 

“That'll make it just right," Evans commented. “We’ll 
hold up the 5090 and true up the driving boxes." 

Next day a flat car containing the machines was set 
in at the machine shop. Evans, anxious to get them 
in service, got a gang of men and shoved the car into 
the machine shop so that the overhead crane could be 
used to handle the machines. 

"Looks pretty tall" one of the men commented and 
pointed at the slotter. 

It was pretty tall, in fact, the top of the slotter was 
nearly a foot too high for the machine shop crane to 
pass over it. Evans walked around the car and sized 
the slotter up from every angle, but it was no go. The 
machine was too top-heavy to take a chance on hooking 
down low and much too heavy for the portable crane 
to handle. 

"Guess we'll have to call the bridge gang and have 
them unload it," Evans finally admitted after dismissing 
every idea he could think of for using available means 
he had. 

The bridge gang was busy and couldn't get at the job 
until next day, Evans was told when he called the master 
carpenter. Next morning the bridge gang foreman 
came and looked the machine over. About two hours 
later a motor car came chugging up the track pulling 
two push cars loaded with enough heavy timbers to 
bridge a fair sized creek. The balance of the day was 
spent by the bridge gang as follows: One hour unload- 
ing timbers and stacking them; two hours jacking up 
the slotter and building a crib under it; one hour letting 
the slotter down and removing crib; thirty minutes 
loading timbers used on the job; one hour loading tim- 
bers not used on the job. By that time it was 4:30 
and too late to think of trying to haul the timbers back 
to the lumber yard and unload it, so the gang left the 
loaded cars set on the spur by the side of the machine 
shop and put in the other thirty minutes calling it a day. 

After the slotter was unloaded from the flat car it 
could be handled with the machine shop crane. Evans 
had a machinist and helper set the machine in place, 
пе he looked it over. The machinist was examining 
it also. i 

“Its not fair," the machinist observed to no one in 
particular.’ 

“What’s not fair?” a helper asked. 

“Cheating the Japs out of scrap iron,” the nutsplitter 
replied. 

“Maybe it’s better than it looks,” Evans said. “Guess 
we'll have to make a gear for the table feed. That one 
looks like it's seen its best days. Where is the motor?” 

“That must be it over there,” the machinist pointed 
at a large crate. “It looks big enough to run the whole 
machine shop.” 

The motor was 15-horsepower slow speed and of a 
type that was built when manufacturers considered size 
an asset. 

“Good gosh!” Evans exclaimed, “we can’t hang that 
thing on the slotter; it would turn it over. Besides, 
there wouldn’t be room to walk around it.” 

“Where are you going to put the countershaft?" The 
machinist indicated a cumbersome countershaft and four- 
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step cone pulley that brought back memories of whirl- 
ing wheels, a criss-crossed maze of belts with jingling 
rings polishing miles of shafting that went out of style 
with peg top pants for men and hobble skirts for 
women. 

"We'll not use them," Evans said. "And we'll have 
to get a smaller motor. Find the electrician and see if 
he can't locate a motor we can use." 

“There is a spare 5-horse motor in the electric shop,” 
the electrician said. “I believe it will be large enough.” 

“O. K., we can try it,” Evans agreed. “What size 
pulley will we need ?" 

"How fast do you want the slotter to run?" the 
electrician asked. “The motor runs 1760 revolutions a 
minute." 

The foreman measured the large pulley on the slotter 
and did a little figuring. When he had finished he 
shook his head. “Сап” use a flat belt. The motor pul- 
ley will have to be only about four inches in diameter. 
Have you got some V belts in the electric shop?" 

“How are we going to change the speed ?" the machin- 
ist inquired. 

"Have to just run it at one speed at least for the 
present,” Evans said. “Soon as the electrician gets the 
motor up here, make a V belt pulley for it and have 
the blacksmith make some brackets to mount the motor 
on the side of the slotter. I guess a piece of 54-inch 
boiler plate with some slots for the motor base bolts 
will do to fasten the motor on." 

The machinist did a neat job of mounting the motor 
as outlined by Evans and in reasonably short time. At 
the same time the electrician was running a line of con- 
duit and wiring for the motor and starter. The job 
was finished, at least they thought, next day after the 
slotter was unloaded. 

"Ready to run?" the electrician asked. 

"Let her go!" the machinist said. 

The electrician pressed the startér button and the 
machine started. 

"Stop it!" the machinist said. 

"What's the matter? Ain't it running in the right 
direction ?" 

"Yes, but the pulley on the slotter will have to have 
the crown faced off. All of the belts are trying to climb 
to the center." 

Facing the pulley was a fairly simple job, but getting 
it off was something else. At some time the pulley had 
evidently worked loose and some one had made certain 
it wouldn't happen again by welding the nut shaft and 
pulley hub into one solid mass. To make matters worse, 
the nut was back in a recess where it couldn't be readily 
reached with a chisel to chip off the weld. A cutting 
torch did the job in a very unworkmanlike manner. 


Two days were spent making a gear for the table 
feed, building up and grinding a ratchet pawl, tightening 
loose bolts, and otherwise going over the slotter. 

When it was finished, Evans told the machinist to 
look over the 18-inch lathe and see what parts were 
needed to put it in running shape. Не also asked the 
storekeeper to see if there was a suitable motor available 
anywhere on the system. 

The lathe, like the slotter, had been a good one in 
its day and both may have served in the preparation 
for the first world war. 

"What do you think about it?" Evans nodded in the 
direction of the antiquated lathe. 

“The bearings are worn, there's about half an inch 
play in the feed screw, it needs a new tool post and 
cross feed, the tailstock is off centre, the taper in the 
head flares so it won't fit a straight taper, and I found 
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have to order a bunch of new parts. 


one gear that doesn't have any teeth broken," the ma- 
chinist said. 

Evans groaned. “You forgot to mention that the 
ways that the tailstock rides is battered. 

“Yes, and one leg is cracked almost through," the 
nut-splitter said cheerfully. 

“Well,” Evans sighed deeply, “guess we will just 
Check the gears 
needed and get dimensions and pitch. I’m sure they'll 
have to be made special. Might as well tear the lathe 
down completely, and we'll do the best we can to put 
it in shape to run. Give me a list of parts and I'll see 
what can be ordered and we'll make the rest. Being 
away out on the tail-end of the railroad has some ad- 
vantages, but there are drawbacks, too. Most of the 
equipment we get comes out here to dodge the scrap 
heap." Evans turned and went back to the roundhouse 
office hoping for a few minutes rest, but he didn't find it. 

“The dispatcher wants two 2700's or one 5000 quick 
as possible. A bridge burned out on the C. T. & W. 
and they are detouring a hot shot train over our road," 
John Harris, the roundhouse clerk, said. 

"What's the matter with their engine?" 

"It's a coal burner." Harris didn't need to add that 
the S. P. & W. no longer has coaling facilities on the 
west end. 

"Tell the dispatcher to take his choice, two 2700's 
or one 5000—we haven't got either!" Evans started 
for the door. “TI let „you know in a few minutes, but 
it'll be a 5000, if any." 

Evans went to the roundhouse, did a little figuring, 
OK'd several jobs on the 5091 that should have been 
done, came back to the office and chanced another Form 
5 by running the engine. He then sat down to worry 
about what engine to use in the place of the 5091 that 
had been marked up to run that night. The foreman 
had little time to sit and accumulate wrinkles; the chair 
seat was barely warm when machinist Cox came in. 

"Did you figure on trueing up the driving boxes off 
the 5090?" Cox asked. 

“If the slotter is ready to run," the foreman said. “I 
held the engine up waiting to get the slotter in condition 
so I could true up the driving boxes. Did you caliper 
the boxes to see how badly out they are?" 

"Yes," Cox replied, “and they sure do need it. The 
brasses I pressed out of the boxes were shimmed with 
everything from tobacco cans to Murphy roofing and 
then didn't fit." 

“TIl go with you," Evans said. 

The old slotter had been scraped and painted. It 
looked nice at a little distance and not so bad close 
up if a person didn't look too close and see that all 
of the nickel plating had worn off the control wheels 
and lever handles leaving them dull and ugly. 

"Well, if it does as well as it looks, it will be good 
enough,” Evans commented. “Have you tried it out 
yet ?" 

“Just a little to see how it works. I cut the teeth on 
the feed gear with it," the machinist said. 

"Pretty fair job." The foreman stooped and looked 
at the gear. “How did you lay it out?" 

“Just clamped the old gear to the blank and turned 
the table feed by hand," Cox said. “It took quite a 
little time." 

"Yes, I can imagine it did. If our defense material 
had to be turned out on machines like this, the war 
would be over before we could build anything to fight 
with. Guess you might as well start on those driving 
boxes and see what it will do. I'll be back after awhile 
and see how you are getting along." 

The machinist had not operated a slotter for some 
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time and he was a little slow getting the driving box 
set up and the tool set, but he made it. The first cut 
he started was too heavy for the aged machine. The 
tool chattered like it had a chill when it bit into the 
metal. Cox eased up on the cut and it did somewhat 
better. He first thought that one cut would be enough 
but soon found that two or maybe three would be re- 
quired to true up the driving box. 

Just as the final cut was being made, the master 
mechanic came in. The official walked slowly through 
the machine shop looking around as he went. Then he 
spied the slotter and walked over to the machine. 

"Pretty good-looking machine," the master mechanic 
said. "How does it work?" 

“Just fair," the machinist told him. "It works pretty 
good on a short cut, but the tool post won't stand very 
much cut on a long stroke." 

The master mechanic stood and watched until the driv- 
ing box was finished, then stooped to examine the bright 
surface of the newly machined metal. 

While he was examining the driving box, Evans came 
into the machine shop. The foreman came over to look 
at the driving box. “Is this the first one you've finished ?" 
Evans asked the machinist. 

"Yes," Cox replied. “It’s pretty slow." 

"Well, anyway, you won't have any more excuses 
that crown brasses pound out because you haven't got 
a machine to true up the driving boxes," the master 
mechanic remarked. 

"Let's see your calipers,” Evans said to the machinist. 

The machinist handed Evans a pair of inside calipers. 
The foreman adjusted the calipers and measured the 
opening in the box at each end. He frowned and looked 
at the calipers, then measured again. 

“It would be all right if the brasses were made taper- 
ing to fit,” Evans commented as he handed the calipers 
to the master mechanic. 

"What's the matter?" the master mechanic asked. 

"Tool post guides must be worn," Evans replied. 
"There's nearly three sixteenths of an inch difference 
in diameter between the two ends of that box. "That's 
just about as bad as being out of round. Better see 
if you can't take some of the play out before you do 
the next one," he added to the machinist. 

"Maybe you can get it fixed up in fair shape," the 
master mechanic said. "How is the lathe? When will 
you get it going?” 

"Can't say,” Evans shrugged his shoulders. "We've 
ordered a lot of gears and other parts that are needed 
to put it in shape to run. If we don't count the time 
put in on it, the lathe won't cost much more to repair 
than it would to buy a new one and chances are we 
wouldn't have got a new one anyway." 


Fabrieated Hinge 
Crossties 


The group of four hinge crossties, illustrated, are de- 
signed for use in the front engine frames of articulated 
locomotives. They were fabricated completely by the 
welding together of steel plates at the Union Pacific loco- 
motive shops, Omaha, Neb., and have the advantage of 
great strength combined with relatively light weight. 
They are made for the most part of l-in. boiler plate 
cut and bent to the shapes indicated and welded together 
with suitable reinforcing inside ribs welded in place 
wherever necessary to give the required additional 
strength and stiffness. 

Considerable ingenuity was exercised in designing this 
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Welded hinge crosstie for articulated locomotive fabricated from 
shapes and plate 


hinge crosstie so as to minimize the number of individual 
plates required and hence reduce the welded joints to a 
minimum. For instance, the top is blocked out and off- 
set, by far the greater part of it being in one piece. The 
base is made in one piece, cut to the required shape by 
means of the oxy-acetylene pantograph machine. The 
rounded part of the side is made in one piece and formed 
in a bulldozer. Flat parts of the sides are, of course, 
separate pieces and smaller rib reinforcing plates are cut 
separately on the pantograph machine, being scarfed so 
as to leave the edges at the correct angle for welding. 

After all parts are suitably formed they are set in an 
assembly jig and all inside welds made. The bottom 
cover plate is then applied and the outside rims welded. 
A ]4-in. by 915-in. steel bushing is then pressed in, as 
illustrated. After completion of the welding, the cross- 
tie is normalized at 1,550 deg., and drawn at 1,000 
deg. F. 

For a hinge crosstie of the size illustrated, it takes 
two men about 32 hr. to complete the welding operations, 


Front engine hinge crossties for articulated locomotives fabricated by 
welding at the Omaha shops of the Union Pacific 
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94 g-in. shielded arc wire being used and deposited at the 
rate of approximately 3 lb. per hr. The finished crosstie 
weighs about 1,500 Ib. 

The bottom pin hub and spring housing, shown in 
the right foreground of the illustration is made of one 
piece of l-in. boiler steel, 36 in. by 84 in, cut on a 
pantograph and bent in a bulldozer to the shape shown. 
Only one weld is required on this job to apply the front 
plate (not shown in the illustration), also one rib and 
one bushing. This type of construction assures an un- 
usually strong and rigid assembly and one which has 
high strength per unit of weight. 


Grinding Diesel-Engine 
Crank Shafts 


The job of grinding Diesel-engine crank shafts is more 
or less of a specialist’s work and requires considerable 
‘experience before entirely satisfactory results can be 
secured. Worn bearings are checked for quarter and 
stroke and an attempt made to hold all bearings to the 
same size and accurate within 0.001 in. Crank shafts 
which have seen considerable service and wear are 
ground in step sizes of М» in., so that both main and 
crank-pin bearings, supplied in these standard sizes, may 
be readily installed both when the reconditioned crank 
shaft and Diesel engine are placed in service and also 
subsequently when, for any reason, a bearing may give 
trouble and have to be replaced by a new one from stock. 

These operations are performed on a large cylindrical 
Bane machine built by the Landis Machine Company, 

aynesboro, Pa. This machine has a capacity to swing 
work 29 in. in diameter by 169 in. long between centers. 
The first operation is to make a plunge cut with a 4-in. 
wide grinding wheel and then traverse the wheel for the 
width of the bearing. Scored bearings are cleaned up 
and all roughness removed, the bearings being reduced 
to the next l55-in. step size in diameter. 

Before the actual grinding operation, however, one of 
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the most important jobs is to counterbalance the crank 
shaft so that it will revolve smoothly and apply steady 
rests to eliminate all possible flexing and chatter of the 
crank shaft. This is necessary whether main or crank 
pin bearings are being ground. The Diesel-engine crank 
shaft, as received dismounted from the engine, is shown 
in the foreground of one of the views resting on three 
blocks on the shop floor. As a matter of fact, the 
weight of this crank shaft itself in connection with its 
length is sufficient to cause some slight flexing and, 
when supported between centers in the grinding ma- 
chine, it is said that the operator can move one of the 
center bearings out of line as much as .02 in., by a 
strong hand pull. In attempting to grind these bearings 
throughout the length of the crank shafts to an accuracy 
of .001 in., therefore, the importance of the greatest care 
in counterbalancing the shaft and eliminating all possible 
flexure and vibration is at once apparent. 

In one of the views, taken from the back of the grinder, 
a group of eight steady rests used in grinding Diesel- 
engine crank shafts is shown in the right foreground, and 
one of the two combination centering and counterbalanc- 
ing fixtures used in supporting the crank shaft between 


Above:—Rear view of Lan- 
dis grinder with a Diesel 
engine crank shaft shown in 
the foreground ready to 
have the bearings ground. 
Left:—The grinder is used 
at the U. P. Omaha shops 
for refinishing Diesel engine 
crank shaft bearings, also 
locomotive and car axles, 
etc.—Counterbalanced cen- 
tering fixtures and steady 
rests in the foreground 
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grinder centers is shown in the left foreground. This 
combination fixture is particularly ingenious in that it 
is designed to be clamped on the end of the crank shaít, 
carry adjustable counter plates which may be varied, 
dependent upon the type of crank shaft being ground 
and be designed to support the crank shaft between 
grinder centers in any one of eight balance angular 
positions, dependent upon which crank pin or bearing 
is being ground. The change in angular position of the 


View of the Landis grinder from the operator's side of the machine, 
showing conveniently located grinder controls 


counterbalance plates permits this one fixture to be used 
for grinding all of the bearings on a single Diesel-engine 
crank shaft without adjusting the counterbalance plates 
for each new bearing to be ground, as would otherwise 
be necessary. 

While the Landis cylindrical grinding machine was in- 
stalled primarily for grinding Diesel-engine crank shafts, 
it is also used for grinding locomotive axles used with 
roller bearings and also grinding all over the car axles 
used in streamline trains to remove all tool marks and 
stresses from turning operations which might cause pro- 
gressive fractures. The Norton grinding wheel is 38 in. 
in diameter by 4 in. wide and revolves, for most work, 
with a surface speed of 5,000 to 6,000 ft. per min. 


Multi-Cut Lathes for 
Turning and Facing 


The R. K. LeBlond Machine Tool Co., Cincinnati, Ohio, 
has developed 6-in. and 9-in. multi-cut lathes designed 
for the easy set-up of separate tools for turning, facing, 
necking and grooving cuts. All of these cuts go through 
their cycles and finish at the same time. The operation 
is automatic from the time the work is put into the lathe, 
the lead tool brought up to the work and the power and 
feed lever thrown into action. At the end of the cycle 
of cuts, the hand wheel is used to return the tools ready 
for the next part to be machined. 

The variation in feed for the turning and facing size 
is obtained by the application of change gears to the feed 
bracket and worm box. The feeds read in thousandths 
per revolution of spindle. A simple, direct-reading, work 
diagram shows the change-gear combination and the re- 
sulting feeds. The relationship between the slides is 
quickly adjusted by the setting of the movable profile 
swivel plate. As the facing or forming tools approach 
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LeBlond multi-cut lathes are designed for the easy set-up of separate 
tools for turning, facing, necking and grooving cuts 


the end of the cut, the feed is retarded as the roller 
slides on the land of the profile guide plate. 

With these machines the set-up is simple and the 
machining cycle is accomplished by many tools cutting 
simultaneously. By this method, on the time required 
for the longest individual turning or facing cut depends 
the machine time for the piece. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sh 
are invited to submit their problems for solution. 


Punching Holes in 
Firebox Sheets 
Q.—Is it considered good practice to punch staybolt holes in 


new firebox side sheets? What size should the holes be punched 
in the sheets for 1-іп. staybolts, and for 7-іп. rivets?—A. L. 


A.—It is the accepted practice with many railroads 
and with the locomotive builders to punch the holes in 
the firebox side sheets for both rivets and staybolts. 
When punching staybolt or rivet holes, the metal around 
the punched hole becomes strained and distorted. It is 
important that the punched hole be made of such diam- 
eter that the strained and distorted metal around the 
punched hole is completely removed when the hole is 
reamed out. The failure to remove all of the stressed 
metal is often the cause of cracks starting around the 
staybolts. 

The practice of punching holes for staybolts in fire- 
box side sheets varies. The general consensus is that 
the punched holes should be from % to Ў in. less in 
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diameter than the nominal diameter of the staybolt tap. 
The punching should be done from the water side of the 
sheet. For rivet holes in firebox sheets under 94g in. 
in thickness, the holes are punched % to %@ in. smaller 
than the required diameter and reamed to the required 
diameter after the sheets are assembled. 


Chemicals Used in 
Feedwater Treatment 


Q.—What chemicals are generally used in the treatment of 
boiler feedwater to prevent foaming and scale?—W. I. D. 


A.—The most common chemicals used in the treat- 
ment of boiler feedwater for the prevention of foaming 
and scale are soda ash, caustic soda, sodium phosphate 
and sodium silicate. 

Soda ash is what is known as a softening chemical. 
It reacts with the calcium or lime hardness in water. 
Soda ash, under the temperature encountered in boiler 
water, is broken down to caustic soda which reacts with 
magnesium. It is probably the most universally used 
chemical for internal treatment of boiler feedwater and 
most boiler compounds contain soda ash in some quan- 
tity. 

Caustic soda combines with magnesium hardness and 
is of especial advantage in waters that contain mag- 
nesium in high percentages. Caustic soda is also used 
where the water is particularly corrosive due to carbon 
dioxide gas in the feedwater. Sodium phosphate comes 
in several different forms; namely, tridi-, mono- and 
meta-sodium phosphate. The phosphate reacts with cal- 
cium to form a sludge which is non-scale forming. The 
phosphates are exceedingly stable and for this reason are 
used extensively in high-pressure boilers. 

Sodium silicate, another material used extensively in 
boiler compounds, is used chiefly because of the soda 
value in the sodium silicate. Some claims have been 
made that the silicate part of the sodium silicate forms 
a coating on the boiler metal to prevent the adherence 
of scale. This has not been proved conclusively and 
many cases are known where a silicate scale has been 
formed due to the use of sodium silicate compounds. 
Good results are sometimes obtained with this material 
in low-pressure or heating boilers. 


Purpose of 
Steam Dryers 


Q.—What is the purpose of steam dryers used in locomotive 
boilers? How do they operate?—F. A. R. 


A.—The purpose of the steam dryer is to remove the 
water from the steam flowing into the superheater. The 
carrying over of the water reduces the efficiency of the 
boiler because the degree of superheat is lowered by 
the water carried through the dry pipe into the super- 
heater. The carry-over of water into the superheater 
tends to cause internal encrustation of the superheater 
units. Steam dryers also tend to eliminate water caused 
by surging and foaming from entering the superheater. 

There are several designs of steam dryers involving 
different principles. The dryers are fitted on the top of 
the dry pipe bootleg in the dome. One design consists 
of fixed turbine-shaped vanes arranged within the body 
of the dryer, causing the entering steam to be whirled 
around at high velocity. As a result the water is cen- 
trifugally separated and ejected through the tangential 
outlets. The fixed vanes are designed to impart a whirl- 
ing motion to the steam producing sufficient kinetic 
energy in the separated water to return it to the boiler 
against the boiler pressure. 

Another design consists essentially of two concentric 
hollow cylinders. The inner cylinder is perforated with 
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diverging velocity nozzles and the outer cylinder wall 
contains a series of fixed turbine blades. The steam 
from the boiler flows through the fixed turbine blades 
of the outer cylinder and is deflected downward in the 
space between the two cylinders, the steam being forced 
to change its direction in order to pass through the 
nozzles of the inner cylinder. The inertia effect of the 
steam entering the projecting velocity nozzles of the 
inner cylinder and the reversal in the direction of the 
steam flow separates the entrained water which drains 
down the outside walls of the inner cylinder back into 
the boiler. ‘The steam passes through the nozzles of the 
inner cylinder into the dry pipe. 


Seal Welding on 
Boiler Shell Patches 


Q.—In the September, 1940, issue, page 370, of the Railway 
Mechanical Engineer you have an article headed “Improved 
Method of Applying Boiler Patches.” In Fig. 4 of this article 
you show a method of patching the second course of a boiler 
shell which calls for seal welding the filler wedge to the shell. 
It has always been my understanding that this welding consti- 
tutes a Federal defect. Please explain how this is got around 
as in some cases this would be most advantageous, if allowed. 
—V. L. L. 


A.—The patch referred to in the question was one of 
the entries in the prize competition on boiler patches, 
announced in the March, 1939, issue. These patches 
are being published to give you a cross-section of boiler 
ae as they are being applied by the various rail- 
roads. ` 

The patch in question illustrates a method of patching 
a circumferential seam without planing or scarfing the 
end of the patch, heating and opening up the circum- 
ferential seam and inserting the patch and then heating 
and laying up the circumferential seam. This was done 
by applying a wedge-shaped filler piece to raise the out- 
side plate of the patch by the thickness of the shell 
course. This feature of the patch was considered worthy 
of publication. The Bureau of Locomotive Inspection 
proposed rules for welding provides that welding shall 
not be applied to any part of the barrel, dome, drum or 
hip sheets of any boiler unless the stresses to which 
the part is subjected are carried by other constructions 
that will maintain the required factor of safety. This 
will not prohibit welding of joints of shell sheets at the 
ends of the butt straps to seal leakage, or prohibit the 
welding of staybolt sleeves or caps in that portion of 
the barrel into which the combustion chamber extends. 
In all cases the railroad company is held responsible for 
the design, material, application, inspection and safety 
of fusion welding, applied to any locomotive. 

The contributor of this patch states: “Our interpreta- 
tion of the rule of authority for welding the wedge one 
inch on each side where it butts against the outside 
throat sheet in this particular sketch is the same as on 
the construction of a course, which formerly was sealed 
with a plug between the edge of the outside welt strip 
and the circumferential seam of the next course, but 
as you know in recent years welding takes its place. 
(This is permissible under the I. C. C. ruling.) 

“To further explain this, would say that this weld 
is covered by the outside plate as well as the inside with 
the exception of the 14 in. allowed in width to make 
a caulking edge for the outside plate. We have made 
several applications of this type patch and find them 
very satisfactory as to cost of application and the results 
obtained, and cannot see any reasonable cause to ques- 
tion it as this weld is on the wedge only, acting as a 
seal as its name implies and has nothing whatever to 
do with the efficiency of the patch. 
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Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity, however, 
will not be disclosed when request is made to that 


effect.) 


Creeping Gages 
And Regulators 


Q.—We are troubled with creeping oxygen gages or regu- 
lators on portable outfits. Is it safe to use these regulators? 


A.—Creeping or leaky oxygen regulators should never 
be used and when one is found, it should be turned in to 
the storehouse for a new one. Not only is it impossible 
to maintain a suitable working pressure, but at any 
moment the pressure may build up in the hose and blow 
a hole in it causing an accident. 


Removing Loose 
Driving Wheel Keys 

Q.—Could you suggest a method for removing loose driv- 
ing wheel keys? 

A.—Cut off the head of a bolt with a good thread and 
a body size near the size of the key to be removed. Clean 
the end of the key and scarf the bolt for welding, either 
single or double V. Weld the bolt securely to the end 
of the key. Slip a bushing and washer over the end of 
the bolt until just enough bolt remains to take a full nut. 
As the nut is tightened, the key will come with the bolt, 
more washers are added, as needed, until the key is 
removed. 


Cleaning“ the Orifice 
In A Torch{Tip 

Q.—Please recommend an instrument for cleaning out weld- 
ing and cutting tips. 

A.—The holes in cutting and welding tips are designed 
and drilled to very close tolerances, therefore, any in- 
strument used to ream these holes, other than a drill of 
the exact size, tends to enlarge the orifice and ruin its 
efficient operation. The manufacturer of the equipment 
will gladly furnish a chart giving the correct number drill 
size for each tip. The drills can be used in a pin vise 
or soldered into the end of a 2-in. or 14-in. bronze weld- 
ing rod knurled for a firm grip. 


Reclaiming Worn 
Valve Stems 
Q.—We have a number of valve stems with the threads 


and tapered fits worn too badly for continued use. Can these 
be reclaimed by welding and if so by what process? 


A.—These valve stems with worn or pulled out 
threads and worn out tapered fits, caused generally by 
loose crossheads or loose valve spools, are usually other- 
wise in good condition. The threads should be turned 
off the stem before attempting to rebuild this end. When 
rebuilding, use a medium size welding head, a neutral 
flame and a soft, low-carbon-steel welding rod: Care 
should be exercised in depositing the new metal to keep 
it free from laps, slag pockets and oxide inclusions. 
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Building Up Guides 
By Arc Welding 


Q.—We weld the worn sides of guides by the electric arc 
process using bare electrodes. While the resulting surface is 
satisfactory, the operation takes so long that it is almost pro- 
hibitive. Could you suggest some method of speeding up the 
welding of these guides? 


A.—Arc welding locomotive guides with bare rods 
has been a noted time killer, sometimes taking as long 
as 10 hours on one guide. Try substituting heavy 
coated electrodes for bare rods and increase the size 
of the electrode from the usual %» in. or Ўв in. to 
Ув in. or ¥% in. sizes, depending on the wear of the 
particular guide. This method will cause little or no 
warping and the only precaution necessary is in deposit- 
ing the initial bead along the edge of the guide. This 
bead must be laid about 5% in. in from the edge of the 
guide and worked out toward the edge with a semi-cir- 
cular motion so as not to burn away the edge of the guide. 


Cutting Cast Iron 
With Acetylene Torch 


Q.—Can cast iron be cut with the acetylene torch? 


A.—Cutting cast iron with the torch is not as simple 
nor as rapid as the cutting of steel. It can be done, how- 
ever, with little extra effort. Use a larger tip size than 
for the same thickness of steel. Adjust the preheating 
flame so that it shows an extensive amount of acetylene. 
The tip must be held farther from the material to be cut, 
and the material will have to be preheated longer. In 
fact, the edges should be molten before the high pressure 
is used. When the cutting is started, the tip is moved 
from side to side very slowly. It will be found advan- 
tageous on light castings to preheat and blow away 
molten metal alternately. 


Removing Smoke-Arch 
Cylinder-Saddle Bolts 


Q.—Could you recommend an economical way of removing 
smoke-arch cylinder-saddle bolts? 


A.—These bolts can best be removed with two cutting 
torches. One operator cuts the head from the bolt and 
starts piercing the body of the bolt; simultaneously, the 
other operator cuts the nut from the same bolt and also 
burns into the bolt. When the operator on the outside 
notices the slag from the torch inside blowing through, 
he removes his torch while the other operator finishes 
splitting the shell so that it can be driven out with a 
hand hammer and punch. Two minutes to each bolt is 
an average time. 


Repairing Rusted 
Car Side Sheets 


Q.—We have developed an unsightly condition on steel pas- 
senger coaches wherein the rust has forced the bottom of the 
outside sheets out below the rivets so they look very bad. Can 
you suggest a method of repair? 


A.—This is a common occurrence and can be repaired 
easily. Holding a cutting torch parallel with the bottom 
edge of the sheet, the rusted section is burned off about 
L4 in. below the rivets. Care should be taken to keep 
the cut as. straight as possible. The rust is removed and 
the slag cleaned from the cut and a piece of %-in. band 
iron of the proper width is welded back in place, either 
with the torch or the electric arc process. The weld is 
ground flush and the new metal primed and painted. 


201 


Electroplating Work at Omaha 


E :=створглтІхс work of all kinds for the Union Pacific 
System is done in a modern electroplating department. 
All dining car silverware is plated in this department 
and all hardware is nickel-plated with a satin finish 
and lacquered to preserve the lustre. Screws intended 
for use in exposed trim of passenger cars are cadmium 
plated to prevent rust. Arrangements are also now 
being made for a small amount of chromium plating on 
parts where a hard, durable finish with excellent wear- 
ing properties is required. In addition to electroplating, 
all lock and key work for the system is done in this 
department. 

The electroplating department at the Omaha car shops 
occupies a space 90 ft. long by 84 ft. wide along the 
shop wall where excellent light during the day is sup- 
plemented by overhead electric lighting fixtures for use 


when needed on dark days or for double-shift operation. | 


The equipment includes 10 plating tanks with different 
types of solutions. These tanks are arranged in five 
rows, and only part of them are included in one of the 
illustrations. This shows the silver plating tanks in the 
foreground and the two long nickel- and copper-plating 
tanks in the background. The latter tanks are 16 ft. 
long by 3 ft. wide by 4 ft. deep and have a capacity of 
approximately 1,500 gal. each. 

Machine equipment in the electroplating department 
includes four buffing and polishing machines which oper- 
ate at a speed of 3,600 r.p.m., two metal lathes and two 
sensitive drill presses. One interesting piece of new 
equipment recently installed is a small tumbler barrel, 
shown separately in one of the illustrations, which is 
power driven and used for nickel and cadmium plating 
parts such as small screws with a notable saving in time 
and labor as compared with previous methods. 

With the considerable increase in electroplating re- 
quirements at the Omaha car shops, it became necessary 
about a year ago to furnish additional electric power 
and a new 2,000-amp. d.c. motor-generator set, fur- 


nished by the Hanson-Van Winkle-Munning Company, 
Chicago, as shown in one of the illustrations. This 
motor-generator set is designed especially to meet the 
requirements of satisfactory electroplating and includes 
all necessary rheostats, electric meters, switches and 
control equipment, combined on two switchboards as 
shown at the right in the illustration. 

The satisfactory application of silver plating is a spe- 
cialist’s work, involving in Union Pacific practice 16 
separate and distinct operations, which will not be con- 
sidered in detail in the present article. As many as 
6,000 pieces of silver a month have been replated and 
refinished in this particular department at the Omaha 
shops. 

In nickel plating also particular care is necessary to 
get the desired results at minimum cost. The nickel is 
stripped off by the electric process, using a reverse cur- 
rent with the nickel-plated parts suspended in an acid 
bath. The parts are roughed off with No. 80 emery on 
a buffing wheel and polished with No. 120 emery. The 
parts are then cleaned in an Oakite solution and pumice 
stoned to remove impurities which would interfere with 
subsequent nickel plating. After being immersed in a 
nickel strike for 15 min., the parts are removed and 
placed in a copper-plating bath for 30 min. They are 
then transferred to the polishing machines and brought to 
a bright lustre. The parts then go back to the Oakite 
solution for cleaning off all grease from the polishing 
machine, then immersed in a cyanide dip, rinsed off with 
clean water, replaced in the nickel solution for 30 min., 
removed, polished and lacquered to retain the lustre. 


Plating Small Parts in Tumbler 


The tumbler shown separately in one of the illustra- 
tions, has proved to be a great time saver in the nickel- 
plating of such parts as signal contacts and all screws, 
which formerly had to be plated with the use of con- 
siderable more hand labor. As many as 3,000 screws 


Power-driven tumbling device which saves time and labor in electroplating screws and other small parts 
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The electroplating tanks and one of the silverware buffing wheels at the Omaha car shops of the Union Pacific 


can be plated with this device in a period of 20 min. 
The device consists of a hexagonal wooden tumbler 18 
in. long by 10 in. across the sides, equipped with 10 
wire feelers which revolve inside as the screws are tum- 
bled, these feelers making electric contact with the 
screws as they are agitated and moved about when the 
tumbler revolves in the electroplating bath under the 
belt drive from a one-half horsepower electric motor 
(not shown in the illustration). This motor operates at 
1,720 r.p.m., with worm and gear drive to a small pulley 
which drives the larger tumbler pulley by means of a 
V-belt. The small pulley is 3 in. in diameter and the 
large pulley 14 in. in diameter. The nickel-plated guard, 
shown at the left in the illustration is applied over the 


worm-gear drive, both as a safety measure and to pre- 
vent oil from being splashed. 

'The tumbler is shown in the loading position in the 
illustration with one side removed for the insertion of 
the screws to be plated. After these are placed in the 
tumbler, the side is applied and held securely in place 
by thumb screws, the tumbler then being inverted in 
position and lowered into the nickel-plating solution in 
the tank. Electric current enters the barrel by a bus-bar 
connection to the center shaft and thence to the 10 wire 
feelers, which make repeated contact with the individual 
screws or parts to be electroplated. An ordinary load 
for this tumbler consists of 50 Ib., and the current ranges 
from 60 to 75 amp. 


The Hanson-Van Winkle-Munning motor-generator set and control equipment especially designed for use in electroplating 
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Induction Heater Used 
To Remove Bearing Sleeves 


To remove the bearing sleeves (inner races) from axles 
equipped with roller bearings, the Erie car shops at Sus- 
quehanna, Pa., have developed an induction heater which 
permits this work to be completed quickly and safely. 
These sleeves have a shrink fit on the axle and, to be 
removed, must be expanded by heating. The only al- 
ternative is to loosen the sleeve by cutting which, of 
course, requires a new sleeve when reassembling the 
bearing on the axle. 

The effectiveness of any method employed to expand 
the sleeves by heating depends upon its ability to raise 
the temperature of the sleeve while the axle journal 
remains relatively cool. Formerly, the Susquehanna 
shops used hot oil to heat the sleeves. The results by 
this method were not only unsatisfactory due to the slow- 
ness with which the heating was accomplished, the length 
of time required being sufficient to heat the axle as well, 
but the hot oil also made the operation hazardous for 
the workmen. The induction heater has eliminated these 
difficulties. 

Essentially, the induction heater consists of an electric 
coil mounted on a carriage. In making the coil a Micarta 
spool, having an 8-in. inside diameter and an 83¢-in. 
outside diameter, was used. This spool was wound with 
No. 8 Delta Beston wire, 190 turns for operation on a 
220-volt line and 380 turns for 440 volts. The coil is 
supported by straps, as shown in the illustration, and is 
removable for convenience when employing the coil to 
heat the sleeves before applying them. 

The carriage for the coil is of welded construction 
with four vertical supports of telescoping tubes. The 
inside tubes are adjustable for height, the tubes being 
held in position by pins inserted through holes drilled 
along the length of the tubes. A screw jack is mounted 
on a horizontal yoke, its axis being along the projection 
of the center line of the coil. At the front of the coil is 
a split collar that fits around the car journal in back of 
the sleeve. Collars of different diameters are available 
for the various sizes of journals. 

When removing a bearing sleeve, the equipment is 
centered in line with the axle journal, the coil being 
placed around the sleeve with the collar fitted over the 
journal between the inside face of the sleeve and the 
wheel hub. The jack is run up against the end of the 


The portable induction heater and jack 
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The split collar diameter can be changed to fit any journal size 


axle and tightened. This operation places the sleeve 
under an initial force tending to slide it off the journal. 
The coil is then energized by connecting it to the power 
source (440 volts at the Susquehanna shops). The sleeve, 
acting as a short-circuited secondary coil, is heated very 
rapidly, 25 to 35 seconds being the time usually required. 
As the sleeve expands on heating, it becomes loosened 
on the journal and is quickly removed by further jacking. 
Care must be used in heating because the sleeve tem- 
perature can be raised in a very short time to a point 
where the physical characteristics of the metal are 
affected. The time required for heating is so short that 
the journal temperature is not increased sufficiently to 
counteract the expansion of the sleeve. 

The coil is removed from the carriage and placed in a 
vertical position on a wood base when it is used to heat 
a sleeve before its application. The heating period is 
timed by a watch to prevent overheating. When hot, 
the sleeve is handled by special tongs and slid on to the 
journal by tapping with a wood block. A gage locates 
the sleeve in its proper position on the journal. 


Elimination of AB-Brake 
Refinement Recommended 


The elimination of two by-pass check valves from the 
service portion of the Type-AB air brake valve has 
been recommended in Circular No. C. V.-999, recently 
issued by the Association of American Railroads, Opera- 
tions and Maintenance department, Mechanical division, 
by direction of the General committee and over the 
signature of Secretary A. C. Browning. This circular 
refers to the inclusion of the two by-pass check valves 
which are intended to operate so as to permit an appli- 
cation and release of the brakes with the strainer clogged. 
Since none of these by-pass check valves have been re- 
quired to operate in over three years of service, their 
removal is recommended, including the following de- 
tail parts: 


Reference Piece 

number Description ; number 
48 By-pass check valves (2).......... 502140 
49 By-pass check valve springs (2)..... 93926 
50 By-pass check valve seat............ 502902 
52 By-pass check valve seat gasket. ..... 93928 
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Sketch of Type-AB brake valve 
service-portion face, showing loca- 
tion of port to be plugged—Cross- 
sections show how by-pass check 
valves are discarded 


The circular included the following paragraph in 
explanation of the action recommended: "After care- 
ful consideration and following the full examination 


of cars equipped with experimental Type-AB brakes, 


the Committee on Brakes and Brake Equipment has 
recommended that the by-pass check valves may be 
omitted without affecting the integrity of the AB valve, 
as it is apparent that after three years or more of service 
none of these by-pass assemblies had been required to 
operate. This recommendation was referred to the 
Bureau of Safety, Interstate Commerce Commission, 
which Bureau, in view of the facts stated above, has no 
objection to the elimination of these parts. These parts 
should, therefore, be removed and, as shown on the 
attached sketch of the service portion face, the port 
should be drilled to 39/64 in. diameter and suitably 
plugged." 


Welding 
Positioner 


In the assembly of products by welding, units to be han- 
dled and fabricated are often of large size and shape, 
requiring crane service for lifting and moving. The C-F 
positioner is designed to simplify and eliminate many of 
the motions and save much of the time required to handle 


large parts are maneuvered easily 

for down-hand welding when at- 

tached to the table of the C-F 
positioner 
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these heavy and unwieldy parts. Standard features com- 
mon to all models of this machine are the table tilt from 
horizontal to 135 deg. from horizontal, complete table 
rotation, table height adjustment, and table removal for 
the installation of special fixtures or jigs. 

The rotating and tilting movements in every machine 
are independent in action. Hand wheels with self-lock- 
ing gears control these movements in manually operated 
machines. Machines operated by hand have a disengag- 
ing mechanism which permits free rotation so that a 
balanced or circular part may be turned without the use 
of the hand wheel. For power-operated rotation this 
same action is accomplished by use of a variable-speed 
drive. Power-operated rotating and tilting movements 
are controlled by independent motors with magnetic 
starters and push-button control. The table-tilt mechan- 
ism includes a limit switch which cuts off the power sup- 
ply when the table reaches either extreme position. The 
table may be adjusted for height by sliding the unit up or 
down the base column and pinning in position. 

The welding positioner is available in four models, 
Nos. 12, 25, 60 and 140, having capacities of 1,200, 2,500, 
6,000 and 14,000 Ib., respectively. The two smaller ma- 
chines can be equipped for either manual or power oper- 
ation while the larger machines are power operated only. 
Variable-speed table rotation ranges from 0 to .67 r. p. m. 
in all machines except the largest where the range is 
from .087 to .625 r. p. m. Constant-speed table rota- 
tion is 1.6 r. p. m. for No. 12, 1.0 for No. 25, .8 for No. 
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60 and .58 for No. 140. Table tilt speed is 135 deg. in 


20 seconds for No. 12, 135 deg. in 30 seconds for Nos. 
25 and 60 and 135 deg. in 34 seconds for No. 140. These 
machines are a product of the Cullen-Friestedt Co., 
Chicago. 


Fork Truck Designed 
For Congested Areas 


The latest addition to the line of industrial trucks manu- 
factured by the Baker Industrial Truck Division of the 
Baker-Raulang Company, Cleveland, Ohio, is its new 
type JOM center-control fork truck which is available 
in 2,000- and 3,000-Ib capacities. The compactness of 
this model, combined with the short turning axle, makes 
it particularly adapted for working in close quarters. 
The safe and speedy handling of material is assured since 
the operator rides in front where excellent vision is 
obtained. The operator’s comfort, important to increased 
production, has been kept in mind by the installation of 
a seat and an automobile-type tilted steering wheel. 

A high-capacity mill-type safety contactor is inter- 
locked electrically with the controller and the operator’s 
seat for greater safety. This contactor relieves the con- 
troller of arcing and automatically opens the circuit when 
the operator leaves his seat. 
only with the operator seated and the controller in the 
first speed position. All controls are conveniently 
grouped in a panel at the operator’s left. The absolute 
control of hoisting and tilting operations is obtained in 
the hydraulic system. A motor-driven gear pump sup- 
plies oil under pressure to the hoisting and tilting cyl- 
inders through metering valves, the excess oil being by- 
passed to the reservoir through unloading valves. Low- 
ering is by gravity. The hydraulic lines are copper tub- 
ing and high-pressure wire-inserted oil-proof hose. 

The frame is fabricated of high-tensile steel by arc 
welding and hot riveting with main sills of deep-section 
flange plate members running from end to end. The 


The travel circuit closes ' 


hi 


"Lai 


The Baker-Raulang JOM center-control fork truck is available in 
capacities of 2,000 and 3,000 Ib. 


upright guides are formed steel channel sections. The 
fork carriage travels on ball-bearing rollers. The power 
is supplied by a single hydraulic jack with the piston 
movement being compounded by a pair of chains and 
sprockets. 

The 2,000-lb. capacity truck is designed to handle 
loads up to 60 in. in length and the 3,000-Ib. model will 
bandle loads up to 42 in. in length. The standard simple 
lift is 72 in., the standard telescoping lift is 119 in. The 
driving tires are 22 in. by 6 in., the trailing tires, 15 
in. by 5 in. 


Passenger car ends being rebuilt at the Southern Pacific shops, Sacramento, Cal. 
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Contained in this book are the practical measures 


(acquired from Research and experience) by which our In- 
spection Service is guided in our continuing effort to accom- 
plish our aim of making “Every wheel as good as the best." 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


May, 1941 


230 PARK AVENUE, 


445 N. SACRAMENTO BLVD., 


Included in these methods for 
better production control are: 


A STRINGENT and standard 
set of manufacturing specifica- 
tions with uniform interpreta- 
tion and administration. 


INDEPENDENT Association 
Inspector stationed at each 
wheel plant. 


NEW YORK, N. Y. 


CHICAGO, ILL. 


DAILY operating reports from 
each plant covering every 
manufacturing process. 


DETAIL analysis of daily re- 
ports by supervisory organiza- 
tion at Chicago, and prompt 
corrective measures where 
necessary. 


PERIODIC inspection of plant 
operation by supervisory staff. 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


High Spots in ` 


Railway Affairs... 


Army Will 
Operate a Railroad 


The War Department has secured the Red 
River & Gulf Railroad a 58.7 mile line in 
Louisiana, to be used as a sort of “military 
railway laboratory to test all sorts of war- 
time operations.” The road will be ex- 
tended to about 86 miles and will operate 
as does a commercial railway, but using 
military personnel. The 711th Engineer 
Battalion (Railway Operating) is being 
formed to take charge of it. The battalion 
will consist of about 20 officers and 750 
enlisted men. The Army has specially de- 
signed, light-weight railway equipment, 
consisting of 20-ton cars and 30-ton loco- 
motives for use in hastily prepared railways 
of forward areas; these will be tested as 
to design, uses and efficiencies. Volunteer 
requests of engineer reserve officers, with 
the concurrence of railway management, for 
extended active duty with the battalion are 
“being received in adequate numbers.” 
After a brief course at the Engineer School 
at Fort Belvoir, Va., these officers will 
serve for one year with the battalion and 
will then be replaced by another group. A 
nucleus of enlisted men will be provided 
by the transfer of individuals who have had 
railroad experience and who are already in 
the military service. The remainder of the 
battalion will come from the Engineer Re- 
placement Training Center at Fort Belvoir. 


Statesmanship Required 


There can be no question concerning the 
sincerity of that group of men in Congress 
who fought so hard to produce a Trans- 
portation Act in 1940 that would go a long 
way toward solving the transportation 
problem in this country. Despite their 
efforts, which extended over several years, 
the Act fell far short of what had been 
hoped for it. There was a frank admission 
of this in the provision in the Act for a 
Transportation Stydy Board, which is 
charged with the task of making studies to 
determine how the various types of car- 
riers “can and should be developed so that 
there may be provided a national transpor- 
tation system adequate to meet the needs 
of the commerce of the United States, of 
the postal service and of the national de- 
fense.” It specifically requires, also, that 
the extent to which the different types of 
carriers are subsidized should be deter- 
mined, and that complete facts should be 
assembled as to the taxes imposed upon 
them by all agencies of government. The 
President was slow in appointing the board 
and Congress none too prompt in approv- 
ing of it and appropriating funds with 
which to carry on its activities. The per- 
sonnel of the board has also been criticized 
—their comparative youth, the fact that the 
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board is made up of two New Dealers and 
an “Independent” in politics, etc. Be that 
as it may, the board is faced with a stu- 
pendous assignment, the successful han- 
dling of which will mean much to the 
future prosperity of this country. Or it 
may be so handled as to pave the way for 
government ownership of the carriers and 
lead to the invasion and breaking down of 
that spirit which has developed the re- 
sources of this country and given our 
people the highest standard of living of any 
nation in the world—the spirit of private 
enterprise. 


Why Defeat 
St. Lawrence Waterway 


The cartoons shown below are part of a 
popular educational campaign that is being 
waged by the Railroad Co-operative 
League of Michigan. This association is 
composed of railroad employees and 
citizens. 


It could not possibly be completed betore 
1945 — when the war will probobly be ended 


And the billion dollars it would cost Uncle 


Som ore now badly needed for defense 


It could operote only seven months of the 
year it would create no new markets 


Taxpayers Pay For This 


The Temporary National Economic Com- 
mittee, familiarly known as the T. N. E. C. 
and more generally known as the Mon- 
opoly Committee, has been releasing a 
series of monographs prepared by indi- 
viduals, and for which, apparently, the 
committee accepts no responsibility. In one 
of these monographs, No. 26, entitled, 
Economic Power and Political Pressure, 
prepared by two economic experts of the 
T. N. E. C, there is a chapter on utilities 
and railroads. In it the statement is made 
that "estimates of the amount of money 
spent by the A. A. R. and its numerous 
subsidiaries on propaganda and lobbying 
activities are so high as to be almost in- 
credible, running to far over a hundred 
million dollars for the period since 1918." 
Donald C. Blaisdell, who wrote this part 
of the monograph, gave as his authority 
for this statement an article which ap- 
peared in Labor, the weekly newspaper 
published by the railroad labor organiza- 
tions. 

J. J. Pelley, president of the A. A. К, 
characterizes the statement in the mono- 
graph as “so outrageously unfair and so 
palpably false that I cannot refrain from 
calling it to your attention.” In great de- 
tail Mr. Pelley then shows that expendi- 
tures to the extent of some $182,000,000 
were made by the railroads from 1920 to 
1936 for their association activities, which 
are done through the medium of com- 
mittees and various associations. This in- 
cluded work done in connection with the 
exchange of equipment and the repair and 
return thereof, including payment for the 
use of cars delivered to other railroads in 
exchange; the research work of the as- 
sociations in the field of equipment and 
operating methods; formulation of rules 
for the transportation of explosives and 
other dangerous articles; the work of 
demurrage and storage bureaus, which have 
to do with the making of demurrage rules 
and the collection of demurrage; investi- 
gation and work done for fire protection; 
and the work of the traffic bureaus, hav- 
ing to do with the investigation of rates 
and the publication of tariffs. As a matter 
of fact, over these years the work oí the 
Association of American Railroads, the As- 
sociation of Railway Executives, the law 
department of the A. A. R., and the state 
railroad associations, has not cost more 
than $8,000,000, and of this only a very 
small proportion was expended in legisla- 
tive work, national and state, consisting 
principally of bills for printing and clerical 
help and postage. Considering the great 
amount of money that has been appro 
priated for the T. N. E. C. and the amount 
of misinformation it is disseminating, И 
might be well for the taxpayers associations 
to look into its activities and check up on 
its expenditures and the type of so-called 
"experts" it is using. 
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VALVE EVENTS 


increase power! 


SYSTEM. 


OF 
- STEAM 2 
. DISTRIBUTION - 


S control of the valve events assures the improved cylinder per- 
formance obtained with the Franklin System of Steam Distribution. » » » 
The improvement in valve opening area, as well as the speed with which 
the valves open and close, the advantages of the late release, and desirably 
controlled compression, are graphically shown in the accompanying charts. 
It will be noted that the length. of expansion is nearly doubled. » » » By 
developing this improved method of steam distribution, Franklin Railway 


Supply Company has removed the most important limitation to the develop- 


ment of the steam locomotive. 


SUPPLY. COMPANY, INC. 


CHICAGO MONTREAL 


May, 1941 44b 


First Alco-Built Combat Tank 
Accepted by U. S. Army 


On April 19 the first of 685 medium 
(M-3) combat tanks ordered on November 
23, 1940, were tested and turned over, with 
appropriate ceremonies, to the United 
States Army by the American Locomotive 
Company at its plant at Schenectady, N. Y. 
The tank, built up of armor riveted to- 
gether, has an overall length of 18 ft. and 
is over 8 ft. in height and weighs about 
28 tons. It is made up of more than 14,000 


NEWS 


had to be ordered, received and installed, 
and existing machine tools had to be re- 
located. Over 2,500 different drawings 
had to be processed. Three hundred and 
fifty orders for materials were placed; en- 
gines, accessories, transmissions, etc., had 
to be supplied by the government іп ad- 
dition to armor plate and guns, and many 
hundred workmen had to be hired and 
specially trained. 

In accepting the tank for the United 
States Government, Robert P. Patterson, 
under secretary of war, said: "The record 
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The first of 685 medium combat tanks which are being built by the American Locomotive 
Company for the United States Army 


parts, is armed with machine guns and 
75- and 37-mm. cannon, and has a heavily 
armored rotating turret on top. It is driven 
by a 400-hp. fan-cooled gasoline engine of 
radial, aircraft type, located in the rear 
and is said to be capable of a sustained 
speed of upwards of 25 miles an hour. 
Steering is accomplished by hydraulic 
brakes. 

The actual weight of the tank is carried 
on extraordinarily flexible wheel suspen- 
sions, three on each side. Each suspension 
is supported by two solid rubber-tired 
wheels and the angle of movement of each 
pair of wheels is such as to permit the 
track underneath to bend over practically 
any obstacle which might be encountered. 

In preparing for the building of these 
tanks many extensive alterations had to be 
made at the Schenectady plant of the 
American Locomotive Company.  Thou- 
sands of square feet of floor space was di- 
verted from the manufacture of locomotives 
and rearranged for efficient and rapid as- 
sembly line production of combat tanks. 
More than two hundred new machine tools 
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speed of the completion of this tank, fab- 
ricated by a commercial facility from new 
drawing to complete tank again demon- 
strates the genius of American industry: 
(1) skilled loyal workmen; (2) trained, 
energetic leaders in the shop and mill; (3), 
intelligent, efficient, honest, driving manage- 
ment, and (4) the keen desire of organiza- 


tions such as the American Locomotive 
Company to throw their experienced fa- 
cilities into the job of turning out that 
which we need for our national defense in 
record time with high efficiency." 


New Passenger Car Wheel 
Developed by Armco 


A NEw high-speed passenger-car wheel 
especially resistant to internal stresses de- 
veloped in service has been announced by 
W. W. Sebald, vice-president, American 
Rolling Mill Company, Middletown, Ohio. 
The chief factor in the five years of re- 
search preceding its production was a test- 
ing-machine developed by the company 
which made it possible to simulate the 
effect of thousands of actual service miles 
within several hours. This machine can 
produce complete failure of wheels due to 
breaking through the rim and plate as in 
actual service. 

To achieve a wheel having resistance to 
both low initial stresses and cumulative 
service stresses, engineers of the company 
first made metallograph-studies of wheels 
in service to determine the cause of ther- 
mal cracking. They then made a labora- 
tory test on the machine mentioned above 
of the behavior of every analysis of steel 
used or proposed for passenger-car wheels. 
By these methods a composition of steel 
possessing the properties desired was de- 
termined. 


Equipment Purchasing and 
Modernization Programs 


Chicago & North Western.—The C. & 
N. W. has awarded a contract to the H. A. 
Peters Company, Chicago, for the construc- 
tion of a one-story machine shop addition 
100 ít. by 150 ft. at Green Bay, Wis. The 
new structure will have a steel frame and 
brick walls, and a 15-ton traveling crane 
and two track drop table pits will be in- 
stalled. The cost of the improvements will 
be approximately $82,000. 

The Chicago, Rock Island & Pacific. 
—The Rock Island has been authorized by 


(Continued on next left-hand page) 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the April Issue 


LOCOMOTIVE ORDERS 


No. of 2 
Road Locos. Type of Locos. Builder 
Atchison, Topeka & Santa Fe ...... 1 5,400-hp. Diesel-elec. frt. Electro-Motive Corp. 
Baltimore & Ohio 4 4,000-Һр. Diesel-elec. pass. Electro-Motive Corp. 
Central of Georgia 1 1,000-hp. Diesel-elec. Р Vk 
1 660-hp. Diesel-elec. Baldwin Loco. Wks. 
Chicago & North Western ......... 31  660-hp. Diesel.elec. American Loco. Co. 
31  350-hp. Diesel-elec. Whitcomb Loco. Co. 
Chicago, Burlington & Quincy ...... 5 44-ton Diesel-elec. Davenport-Besler Corp. 
Chicago, Milwaukee, St. Paul & Pa- 
CAG оине abt eles em ee sions Ree VE Ж» 12 4,000-hp. Diesel-elec. 
1 5,400-hp. Diesel-elec. frt. ( Electro-Motive Corp. 
х сорви теле Bi 
1,000-hp. Diesel-elec. А 
12 4,000-hp. Diesel-elec. } American Loco. Co. 
2 44-ton Diesel-elec. Davenport Besler Corp. 


(Continued on next left-hand page) 
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‘SAVING 


eut down on 
the areh and 
you boost the 
fuel bill 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


May, 1941 


COSTS $10 


No one questions locomotive Arch economy. 


The Arch has been so thoroughly proved as a 
fuel saver by railroad after railroad for years 


past. 


In the urge for money saving don’t let the 


desire to save a few dollars in Arch brick ex- 


pense, by skimping on the Arch, blind you to 


the fact that every dollar thus *'saved"', 
boosts the fuel bill ten dollars. 


The surest way to the lowest operating cost is 
not in crippling proved economy devices but 
in making full use of them. This means com- 
plete Arches, with every brick in place, for 
each locomotive that leaves the roundhouse. 


INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Specialists 


AMERICAN ARCH CO. 


Locomotive Combustion 
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Chi , Rock Island & Pacific..... 2 2,000-hp. Diesel-elec. Electro-Motive Corp. 
рады x 1 2:000-hp. Diesel-elec. American Loco. Co. 
5 30-ton Diesel-mech. Davenport Besler Corp. 
Day & Zimmerman, Inc. .......... . 1 1000 00: Diesclelec, E aldwin Loco. Wks 
-hp. Diesel-elec. e а 
Denver & Rio Grande Western ..... 1 1,000-hp. Diesel-elec. Electro-Motive Corp. 
Detroit, Toledo & Ironton ... x 2 600-hp. Diesel-elec. Electro-Motive Corp. 
Dewey Portland Cement Co 1 44-ton Diesel-mech. Davenport Besler Corp. 
Great Lakes Stee! Co. . 2 600-hp. Diesel-elec. Electro-Motive Corp. 
Minnesota Transfer Ry. 3 360-hp. Diesel-elec. American Loco. Co. 
Newfoundland Ry. .. 1 2-8-2 Montreal Loco. Wks. 
Norfolk & Western 6 Mallet } Co. shops . 
Pennsylvania ....... 1 1,000-hp. Diesel-elec. Electro-Motive Corp. 
Pickands, Mather & Co. ........... 1 0-8-0 . Baldwin Loco. Wks. 
St. Louis Son Francisco ee roe 2 i ооп Die cee Davenport: Besler Corp. 
i . R. E . Louis.. j . Diesel-elec. T . ; 
теи арш 2 1500р: Diesel-elec. Baldwin Loco. Wks. 
3 1,000-һр. Diesel-elec. Electro-Motive Corp. 
United States Navy Dept. ......... 3 300-hp. Diesel-elec. H. K. Porter Co. 
Freicut-Car ORDERS 
No. of . 
Road Cars Type of Car Builder 
Aliquippa & Southern ............. io m S. Gondolas Co. shops 
Atchison, Topeka & Santa Fe ...... ES Soton auto | Pall. Std Car Mfg. e 
-ton gondola en. Amer. Trans. Corp. 
2. SR Caboose Со. shops Sieb kee 
i Ohio. io seh s -ton cement reenville Steel Car Co. 
HARTEN E 23 150000 gondelas à Bethlehem Steel Co. 
gr фы ЗЕ, 1 Чоп flat E 
Bethlehem Steel d 3 200-ton ingot ‚ Со. shops 
Central of Georgia ................ 100 pun box, | runs: d. Car Mfg. Co. 
Ы реак Юа ааа 400 50-ton hoppers American Car & Fdry. Co. 
Chee Obie 300 50-ton hon heti Gen. Amer. Trans. Corp. 
А 7 T 300  50-ton hoppers Pull-Std. Car Mfg. Co. 
Chicago, Indianapolis & Louisville.. 290 2008 flat | Pull.-Std. Car Mfg. Co. 
Chi , Milwaukee, St. Paul & Pa- 
hicago n igi Ж EE 200 cn box 4Co. shops 
aboose " 
land & Pacifi 25 Gown covered h Gen.-Amer. Trans. С 
hi Rock Island & Pacific -ton cover opper .-Amer. Trans. Corp. 
Ded. & Hudson eR erly sees " 5 100-ton well Co. shops 
Erie ...... WEG RU RRERE SN A gae Rr ave 800  50-ton box | Pull.-Std. Car Mfg. Co. 
100  50-ton furniture MeL 
100 50-%оп auto-box American Car & Fdry. Co. 
50 70-ton covered hopper 
250 50-ton hopper Gen. Amer. Trans. Corp. 
0 оңоп gondolas } Greenville Steel Car Co. 
General Electric Со. .............. 1 70-ton covered hopper American Car & Fdry. Co. 
Illinois Central ................... 1,0005  50-ton hopper Pull..Std. Car Mfg. Co. 
5005  40-ton box. 
2005  40-ton refrig. Gen. Amer. Trans. Corp. 
100 70-ton covered hoppers 
100 оин box American Car & Fdry. Co. 
Lake Superior & Ishpeming Weiss . 100° 50-ton ore Bethlehem Steel Co. 
le 


Louisville & Nashville ............. 500 50-ton hopper 
500 50-ton box 
500 50-ton hopper 
600 50-оп box 


} American Car & Fdry. Co. 
} Pullman-Std. Car Mfg. Co. 


i i t. іа eve 50 50-ton box Pull.-Std. Car Mfg. Co. 
pertinen ari gery 300 $04оп hopper Pull-Std. Car Mfg. Co. 
Nashville, Chattanooga & St. Louis.. 200 50-ton hopper Pull.-Std. Car Mfg. Co. 
New York Central ............. ... 1,000 $0-оп box D Sh 

1,000 — 50-ton gondolas espatch Shops, Inc. 
New York, Chicago & St. Louis .... 500  50-ton box . American Car & Fdry. Co. 
Pennsylvania ..................... 50  90-ton container Co. shops 

eading ...... eee d rre Se 500  H. S. gondolas Co. shops 
Southern Pacific ..... ERE 50  70-ton Н. S. gondolas American Car & Fdry. Co. 
U. S. Navy «sedie eet hme bosses 1 at Greenville Steel Car Co. 
U. S. Navy Dept. ................. 6 70-ton flat Haffner-Thrall Car Co. 
Wheeling i Lake Erie саан ... 500  50-ton hopper American Car & Fdry. Co. 

FnaEicHT-CaR Inquiries 
No. of А 
Road Cars Type of Car Builder 
Chicago, Rock Island & Pacific..... 1,000! 50-ton box | ............ ied ps eat a 
p" 500-1,000 40-ft.-6-in. 50-ton box Vea quae Reale 6's e scie ia Mt 
Norfolk Ченеп 200800 S0t-Gin. S0ton box рс: 
Southern Pacific ........... rx . 2, ato зз 271° 77= SaxXesa REESE RUEUENE 
Missouri Pacifice ............. ..... 1008  50-ton auto parts ...................... 
PassENGER-CAR ORDERS 
No. of 
Road Cars Type of Car Builder 
Atchison, Topeka & Santa Fe ...... 2 Diners А 
1 Lunch-counter-diner Е 
5  Mail-bagg. Edw. G. Budd 
14 Mail-storage 
Chicago, Milwaukee, St. Paul & Pa- 
CIRC: ioo iue ce reor erae. "n 8 Taproom 
8 Coaches 
2 Coach-baggage Co. shops 
2 iners 
6  Parlor 
Norfolk & Western ..... ааа аа ves 35 Chair* Pullman Co. 


з Purchase authorized by court. Cost of six locomotives, $289,150. 

3 For use on the Hiawatba. 

8 Order unconfirmed. ; | 

* Reported in the April issue under Equipment Purchasing and Modernization Program. 

в The 2,300 freight cars will cost $7,400,000. 

* In addition to the 100 ore cars ordered in February and reported in the March issue. 

* Purchase, at a cost of $2,700,000, authorized by Federal District Court. 

8 Inquiry renewed. А 

* These are used all-steel Pullman chair cars which will be converted into passenger coaches. Теп 
of the cars will be converted by the railroad in its shops and 25 by the Pullman-Standard Car Manu- 
facturing Company. Each reconditioned car will be equipped with 43 walk-over type seats and will 
have a seating capacity of 86 persons. Ап electric water cooler, wash basin, and other conveniences 
will be located at cach end of the cars. 
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the district court to purchase $1,175,000 of 
equipment as follows: three 2,000-һр. 
Diesel-electric locomotive ($525,000) ; five 
stainless-steel coaches ($350,000) ; two din- 
ing cars ($180,000), and two stainless- 
steel combination mail-express-baggage cars 
($120,000). According to E. M. Durham, 
Jr. chief executive officer, the new equip- 
ment is necessary because of substantially 
increased patronage of the Rock Island's 15 
Rocket trains. Purchase of the three loco- 
motives is reported elsewhere in this issue. 

Erie.—The Erie is reported to be con- 
templating the acquisition of five express 
cars. 

Kansas City Southern.—The K. C. S. is 
reported to be in the market for from 200 
to 225 freight cars comprising 100 box cars 
of 50 tons' capacity, 50 automobile cars oi 
50 tons' capacity and 50 to 75 gondola cars 
of 70 tons' capacity. 

Reading.—The Reading has been au- 
thorized by the company's board of direc- 
tors to purchase ten Diesel-electric switch- 
ing locomotives comprising 2 of 1000 hp. 
5 of 600 hp. and 3 of 660 hp. 

Union Pacific—The Union Pacific, to 
meet its requirements for 500 stock cars. 
will rebuild and convert certain cars in its 
own shops. 


Author of **Grimshaw's Loco- 
motive Catechism” Dies at 91 


Dr. RoBERT GRIMSHAW, noted inventor 
and engineer in the mechanical field, died 
at Englewood, N. J., on April 9 at the age 
of 91. Dr. Grimshaw retired at the age 
of 82 following a career of 60 years in 
mechanical engineering, during which time 
he developed a number of technical im- 
provements in the railroad industry. He 
was also a prolific writer on engineering 
subjects and was the first editor of the 
magazine "Power." 

His principal writing in the railroad field 
is the "Locomotive Catechism" which ran 
through 30 editions, the last being dated 
1923. This work is a 958-page handbook 
of questions and answers concerning prac- 
tical operation and maintenance of the 
steam locomotive. Dr. Grimshaw was one 
of the founders of the American Society 
of Mechanical Engineers in 1880 and a 
member of a number of professional so- 
cieties abroad. 


Equipment Depreciation Orders 


EQUIPMENT depreciation rates for four 
railroads, including the Illinois, Central, 
have been prescribed by the Interstate 
Commerce Commission in a new series of 
sub-orders and modifications of previous 
sub-orders in No. 15100, Depreciation 
Charges of Steam Railroad Companies. 

Prescribed rates for the I. C. are as 
follows: Steam locomotives, 3 per cent; 
electric switchers, 2.82 per cent; Diesel- 
electric switchers, 3.92 per cent; Diesel- 
electric road locomotives, 6 per cent; 
freight train cars, 4 per cent; articulated 
streamlined passenger train, 8.14 per cent; 
non-articulated streamlined passenger 
train, 3.84 per cent; Diesel rail motor cars, 
4.85 per cent; all other passenger-train 
cars, 2.75 per cent; floating equipment, 2.5 


(Continued on next left-hand page) 
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Maximum Boiler Horsepower 


63) 69) (69) G8) 69) (69) (69) 8 
8969696969 CU C999: 


The steam generating capacity of a boiler 
is directly proportional to the amount of 
evaporating surface in square feet for 
equal length of tubes. 

The tabulation compares two typical 
boilers in actual service, with the same 
outside diameter and length, as illus- 
trated, one designed for the Type “E” 
superheater and the other for the Type 
“A” superheater. 

The increase in evaporating and super- 
heating heating surfaces made possible 
with the Type “E” superheater design in 
the same size of boiler, is substantial and 
is responsible for an increase in the steam 
generating capacity of the boiler. 

Specify boilers with Elesco Type “E” 
superheaters for maximum boiler horse- 


power. 


per cent; work equipment, 3.5 per cent; 
miscellaneous equipment, 12 per cent. The 
other three roads involved in the present 
series of orders are the Donora Southern ; 
Genesee & Wyoming; and Lake Erie, 
Franklin & Clarion. 


Rail Employees Advised to File 
Service Statements 


Asout 300,000 present and former rail- 
road employees who have not yet furnished 
statements of the railroad service they 


Wa ter Davis has been appointed west 
coast representative of the Graham-White 
Sander Company of Roanoke, Va. 


* 


GEoncE Н. Snyper, sales agent іп 
charge of the St. Paul, Minn., office of the 
American Steel Foundries, Chicago, has 
been appointed general sales manager, 
railway division, with headquarters at Chi- 


George H. Snyder 


cago. Mr. Snyder entered railway service 
in 1905 in the stores department of the 
Minneapolis, St. Paul & Sault Ste. Marie 
and in 1911 was transferred to the office 
of the general mechanical superintendent. 
He resigned from the M. St. P. & S. S. M. 
in 1920 to enter the sales department of the 
American Steel Foundries at St. Paul, and 
since 1935 has been sales agent in charge 
of that office. 
* 

James M. Bropuy has been appointed 
sales representive of the Chicago Rail- 
way Equipment Company, Chicago. 


* 


AMERICAN CHAIN & СлвіЕ Co.—J. E. 
Skinner has been placed in charge of weld- 
ing wire sales, as assistant to W. H. 
Bleecker, sales manager, at the general 
sales office of the Page Steel & Wire di- 
vision, American Chain & Cable Co., Inc. 
He succeeds V. H. Godfrey, who has been 
called to active duty with the United States 
Navy. W. Н. Hoagland of the Chicago 
office of the Page Steel & Wire division 
has been transferred to Monessen, Pa., to 
assume the duties previously handled by 
Mr. Skinner. 
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rendered before 1937 have been advised by 
the Railroad Retirement Board to file them 
with the Board or at a railroad office as 
soon as possible if they wish to avoid delay 
in getting their annuities at the time they 
retire and want to help make sure that the 
necessary records of their pre-1937 service 
are not lost or destroyed in the future. 

In a message directed to these employees, 
many of whom are not now working for a 
railroad but who nevertheless have credits 
toward annuities based in whole or in part 
on service in the railroad industry before 


Supply Trade Notes 


PrrrsBUR;H PLATE GLAass CoMPANY.— 
Robert L. Clause, executive vice-presi- 
dent of the Pittsburgh Plate Glass Com- 
pany, Pittsburgh, Pa., has been elected 
president to succeed H. S. Wherrett, who 
has been elected to the newly created office 
of vice-chairman of the board. 


* 


THe AMERICAN Кошімс Mitt Com- 
PANY is building a new $5,000,000 blast 
furnace, at the Ashland, Ky., division. 
Construction began March 12, and is ex- 
pected to be completed in about one year. 
Daily operation will require about 1,950 
tons of ore, 935 tons of coke, 485 tons of 
limestone, 125 tons of mill scale and open 
hearth slag. 


* 


AMERICAN Car & Founpry COMPANY. 
—At the St. Louis plant of the American 
Car and Foundry Company a new car 
paint-shop has recently been placed in 
service. It contains eight railroad tracks, 
and accommodates 115 freight cars at one 
time. Designed for year-round operation, 
30 overhead unit heaters will maintain a 
comfortable 65 deg. F. even in zero 
weather. The building is 660 ft. long, 130 
ft. wide, and contains 86,000 sq. ft. of con- 
crete flooring. Daylight illumination is 
supplied by 22,000 lights of glass in the 
walls and in the Aiken type monitor roof, 
and the electrical illumination is from in- 
candescent lamps in enclosed angle-type re- 
flectors. The two 64-ft. trusses which sup- 
port the roof give a working clearance of 
20 ft. and the entire floor area is free 
except for one central row of steel columns. 


~ a» — 
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1937, the Board states: “Your service in 
the railroad industry before 1937 may be 
creditable toward your annuity under the 
Railroad Retirement Act. Under a nation- 
wide program [the prior service records 
project] recently authorized by Congress 
the amount creditable to you for that serv- 
ice can now be determined by the Board 
in advance of your retirement if you will 
state when, where, and for whom you 
worked, so that your railroad employers 
can furnish the Board with a record of 
your service and compensation.” 


M. A. Foss, service engineer of the 
Locomotive Firebox Company, Chicago, 
has been appointed assistant vice-president, 
with headquarters in New York. He will 
assume the duties in the Eastern territory 
formerly performed by George N. DeGuire 


M. A. Foss 


deceased. Mr. Foss received his early 
training in the employ of the Bath Ship- 
building Company, Bath, Me., and was in 
charge of the boiler department of that 
company from 1917 to 1921. In the latter 
year, he became supervisor of boilers and 
maintenance of the New York, New Haven 
& Hartford, and in 1929 entered the em- 
ploy of the Locomotive Firebox Company 
as service engineer. 


New car paint-shop placed in service in American Car and Foundry’s St. Louis plant 
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E. P. Barnett has joined the Hunt- 
Spiller Manufacturing Corporation of 
Boston, Mass. as sales representative in 
the southeast territory assisting F. B. Hart- 
man. Mr. Barnett had been assistant me- 
chanical engineer on the Southern from 
1935 to 1940 and, during the past year was 
a special engineer on the Chicago, Indian- 
apolis & Louisville. 


AMERICAN Car AND Founpry Co.— 
Thomas A. Dooley has been appointed 
district manager in charge of the Madison, 
Wis., and St. Louis, Mo., car plants of the 
American Car and Foundry Company 


General 


Dean F. WiLLEYv, mechanical superin- 
tendent of the New York, New Haven & 
Hartford, with headquarters at New Haven, 
Conn., has been appointed general me- 
chanical superintendent, succeeding Albert 
L. Ralston, deceased. 


Master Mechanics and 
Road Foremen 


Frep L. Carson, master mechanic on 
the Southern Pacific Lines in Texas & 
Louisiana at San Antonio, Tex., has re- 
tired. 


L. J. GALLAGHER, general master me- 
chanic on the Northern Pacific, Western 
district, with headquarters at Seattle, 
Wash., has retired. 


H. H. Jones, assistant to the superin- 
tendent of motive power and machinery of 
the Union Pacific at Pocatello, Idaho, has 
been appointed master mechanic at Los 
Angeles, Calif. 


P. T. Briers, master mechanic of the 
Cincinnati division of the Chesapeake & 
Ohio, at Stevens, Ky. has been trans- 
ferred to the Richmond (Va.) division, to 
succeed J. S. Williams, deceased. 


Grant W. STANTON, traveling engineer 
of the Minneapolis, St. Paul & Sault Ste. 
Marie, has been promoted to master me- 
chanic, with headquarters as before at 
Minneapolis, Minn. 


ARTHUR H. FIEDLER, master mechanic 
on the Northern Pacific at Jamestown, N. 
D., has been appointed general master 
mechanic, Eastern district (Lines east of 
Livingston, Mont.), with headquarters at 
St. Paul, Minn. 


G. L. Ernstrom, general master me- 
chanic on the Northern Pacific, Eastern 
district (Lines east of Livingston, Mont.), 
at St. Paul, Minn., has been transferred 
to the Western district, with headquarters 
at Seattle, Wash. 


Jesse A. CANNON, road foreman of 
engines on the Northern Pacific at Minne- 
apolis, Minn., has been promoted to the 
position of master mechanic at Jamestown, 
N. D. 
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which have been combined under the one 
management. Norman H. Shipley will act 
as assistant district manager of the Madi- 
son car plant. 

* 

Harry E. Orr, for the past seven years 
chief metallurgist of the Burnside Steel 
Foundry Company of Chicago, has been 
appointed sales engineer of the Vanadium 
Corporation of America, with headquarters 
at the company's Chicago office. 

* 


FRANK S. WiLLiAMS has been placed in 
charge of eastern sales for the Wilson 
Engineering Corporation, Chicago, with 


Personal Mention 


J. E. Goopwin, general foreman of the 
locomotive shop on the Missouri Pacific at 
North Little Rock, Ark, has been ap- 
pointed master mechanic on the Interna- 
tional-Great Northern (Missouri Pacific) 
with headquarters at San Antonio, Tex. 
Mr. Goodwin was born May 13, 1902, at 
Topeka, Kans., and attended high school at 
Newton, Kans., and received his technical 
education at Lake Forest University and 


J. E. Goodwin 


the University of Chicago. He entered 
railway service in June, 1917, with the 
Atchison, Topeka & Santa Fe at Newton as 
a messenger. After having served his ap- 
prenticeship in the locomotive shop with 
the Santa Fe, Mr. Goodwin became ma- 
chinist in January, 1922, from which posi- 
tion he resigned to enter college. In June, 
1925, he joined the Missouri Pacific at 
Hoisington, Kans., as a machinist and in 
March, 1926, was transferred to Horace, 
Kans., as enginehouse foreman. In Novem- 
ber, 1927, he became erecting foreman at 
North Little Rock, Ark., November, 1929, 
schedule supervisor; December, 1930; 
general foreman, November, 1933; and 
served in this capacity until appointed to 
his present position. 


C. D. ALLEN, assistant master mechanic 
on the Chesapeake & Ohio at Clifton Forge, 
Va., has been promoted to master mechanic 
of the Cincinnati division, with head- 
quarters at Stevens, Ky. 


headquarters at Providence, R. I. Since 
graduation from Yale University in 1914 
he completed а special apprenticeship 
course in the shops of the Colorado & 
Southern and has served the Union Pa- 
cific, the Denver & Rio Grande Western 
and the Chicago, Rock Island & Pacific as 
transportation inspector. 


Obituary 
Евер J. WirsoN, who until his retirement 
in 1935 had handled sales of the locomotive 
equipment division of Manning, Maxwell 
& Moore, Inc, on the Pacific coast, died 
April 3 at his home in Alhambra, Cal. 


PauL E. LEoNanp, enginehouse foreman 
on the Southern Pacific Lines in Texas & 
Louisiana at Beaumont, Tex., has been 
promoted to master mechanic at San An- 
tonio, Texas. 


J. J. CALLAHAM, road foreman of engines 
on the Chesapeake & Ohio at Huntington, 
W. Va., has been appointed trainmaster and 
road foreman of engines, with headquarters 
at Huntington, covering territory west of 
Peach Creek, W. Va., succeeding C. L. 
Gilmore, retired. 


Car Department 


FRANK E. CHESHIRE, general car in- 
spector, Missouri Pacific, who has been 
promoted to the newly created position of 
assistant superintendent car department, as 
announced on page 168 of the April issue 
of the Railway Mechanical Engineer, was 


Frank E. Cheshire 


born on April 27, 1898, at Cumberland, Md. 
Mr. Cheshire attended the Keyser W. Va., 
high school, Potomac State College, and 
Davis-Elkins College. He entered railway 
service on May 28, 1915, with the Baltimore 
& Ohio. In June, 1916, he enlisted in the 
Army holding warrants as corporal, ser- 
geant and sergeant first-class. He was 
commissioned second lieutenant in August, 
1918, and first lieutenant in September, 
1918. In July, 1919, he resigned, and in 


(Continued on second left-hand page) 
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EMC DIESELS 


Provide Safer — Faster — 
Smoother— Cleaner — Quieter — 
More Economical Operation 


ELECTRO MOTIV) 


Э СВО COLART OFP GENERAL MOTO 


T displacement of steam power 


with Diesels has been a natural GAME RAL 


DIESEL 
POWER 


process of evolution. As a result of 
careful studies by operating officials, 
the initial applications of Diesel power 
were made where the greatest immediate 
savings could be realized. Gradually and 
thoughtfully, similar applications have been 
continually extended during the past six 
years, until today EMC Diesels are operat- 
ing in switching, transfer, freight and pas- 
senger service, with marked reductions in 
operating costs, higher availability, faster 


schedules, increased traffic and over-all 


improvement of rail transportation. 
Now that Diesel power has definitely 
proved its superiority in all classes 
of service, the time is rapidly ap- 
proaching when railroads will be able to 
realize the extended economies which 
naturally follow the complete Dieselization 
of an entire railroad or section of rail- 
road, such as fewer locomotives required 
— reduced locomotive service and repair 
facilities — fewer stops for fuel and water 
— reduced water treatment costs — reduced 
damage to rails and roadbed — reduced 


repairs and reinforcement of bridges. 


(CORPORATION 


C RANGE 


ILLINOIS, 


Do 


January, 1920, returned to the B. & O., 
serving subsequently as car builder, car in- 
spector, work checker, traveling car repair 
accountant, shop foreman, and car foreman. 
He was with the Ford Motor Company for 
a few weeks in 1926, in July of which year 
he entered the service of the Missouri 
Pacific as assistant general car inspector. 
On July 1, 1927, he became general car 
inspector. Mr. Cheshire is active in Ameri- 
can Legion activities having served four 
terms as post commander, district com- 
mander and department chairman on 
Americanism. He holds a commission as 
major, Engineers Corps Reserve, assigned 
to headquarters, Military Railway Service. 
He is a past president and chairman, Ex- 
ecutive Committee, of the Car Department 
Officers' Association of St. Louis. Mr. 
Cheshire is now vice-president of the Car 
Department Officers! Association. 


J. B. Harmison has been appointed divi- 
sion car foreman on the Erie with head- 
quarters at Jersey City, N. J. 


C. W. GRAHAM, car shop superintendent 
of the Wabash, has been appointed as- 
sistant superintendent of the car depart- 
ment, with headquarters as before at De- 
catur, Ill. 


O. A. WALLACE, general car foreman of 
the Atlantic Coast Line, with headquarters 
at Wilmington, N. C. has been appointed 
superintendent of the car department. 


J. M. Horr, general car inspector of the 
Southern Pacific (Pacific lines), has been 
promoted to general master car repairer, a 
newly created position, with headquarters 
as before at San Francisco, Cal. 


Shop and Enginehouse 
W. A. NEWMAN, general foreman on 
the Chicago, Burlington & Quincy at Den- 
ver, Colo, has been promoted to assistant 
superintendent of shops, a newly created 
position, with headquarters at West Burl- 
ington, Iowa. 


Purchasing and Stores 

FRANK Cary Hotton, assistant super- 
intendent of motive power of the Virginian 
at Princeton, W. Va., has been appointed 
purchasing agent with headquarters at 
Roanoke, Va. Mr. Holton was born on 
December 19, 1896, at Danville, Va., and 
was educated at the Danville elementary 
school, Danville Military Institute, Virginia 
Polytechnic Institute and Cornell Uni- 
versity (1918). During the summers of 
1910 to 1913, Mr. Holton served as a 
machinist apprentice on the Southern at 
Danville and during the summers of 1914 
to 1918, was a machinist apprentice on the 
Norfolk & Western at Roanoke, Va. He 
became an ensign in the United States 
Navy in 1918, and in 1919 returned to 
Roanoke as a machinist on the Norfolk 
& Western. He entered the service of the 
Virginian in 1920 as mechanical inspector 
and enginehouse foreman at Princeton, W. 
Va. Mr. Holton was appointed chief 
draftsman at Princeton in 1924, mechanical 
engineer in 1927, and assistant superin- 
tendent of motive power in 1938. 
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Obituary 


ALBERT L. RALSTON, general mechanical 
superintendent of the New York, New 
Haven & Hartford, with headquarters at 
New Haven, Conn, died on April 3 in 
Pinehurst, N. C., where he was on vaca- 
tion. Mr. Ralston was born at Amo, Ind., 
on April 10, 1883, and was graduated from 
Purdue University in June, 1905, following 
which he took a special apprenticeship 
course with the Westinghouse Electric & 
Manufacturing Company at Pittsburgh, 
Pa., specializing in railroad work. Dur- 
ing 1906 and. the early part of 1907 he 
worked in the engineering department of 
Westinghouse on the development of de- 
sign and construction of the first electric 
locomotive built for the New Haven, then 
being assigned by Westinghouse to Stam- 
ford, Conn., where he remained until 1914. 
Mr. Ralston entered the service of the New 
York, New Haven & Hartford as assistant 
electrical engineer in May, 1914, and in 
February, 1915, was appointed assistant to 
the mechanical superintendent in charge of 
the maintenance of electric equipment. In 
May, 1917, he became engineer of electric 
traction, with headquarters at Grand Cen- 


Trade Publications 


tral Terminal, and in September, 1918, he 
was promoted to mechanical superintendent 
in charge of maintenance of electric equip- 


Albert L. Ralston 


ment, remaining in that position until his 
promotion to assistant general mechanical 
superintendent at New Haven on Novem- 
ber 1, 1932. Mr. Ralston was promoted 
to general mechanical superintendent in 
July, 1934. 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers. State the 
name and number of the bulletin or 
catalog desired, when it is mentioned. 


Arc Wetpinc.—The Hobart Brothers 
Company, Troy, N. Y. "Arc Welding 
Manual and Operator's Training Course." 
Price, fifty cents. Practical lessons in arc 
welding taken from Part II of large Ho- 
bart book, "Arc Welding and How To 
Use It." 

* 

MECHANICAL Ѕтокевѕ. — The Standard 
Stoker Company, Inc., 350 Madison avenue, 
New York. Publication No. 69—a photo- 
graphic tour of The Standard Stoker Com- 
pany's plant and its facilities for the manu- 
facture of mechanical stokers for coal- 
burning locomotives ; coal pushers for loco- 
motive tenders, and stokers for certain 
types of marine use. 

* 

Сммомс WHEEL Dressinc Toots.— 
Koebel Diamond Tool Co., 9350 Grinnell 
avenue, Detroit, Mich. “Meet Joe Green, 
Grinder Hand,” is a four-page brochure 
for Management in industry which has the 
responsibility of furnishing men with suit- 
able tools and teaching them their proper 
use. “For (Grinder) Men Only,” a 28- 
page booklet enclosed with the brochure, 
is a handy wheel dressing manual for dis- 
tribution among grinder operators. It tells 
by simple word and drawings how to han- 
dle the diamond tool so it will give maxi- 
mum service and is amusingly illustrated. 

* 

Bus Амр Car WasHER.—Whiting Cor- 
poration, Harvey, Ill. Eight-page illus- 
trated bulletin. Describes Whiting line of 


bus and car-washing machines. Electrically 
operated brushes with water sprays clean 
the cars as they pass through the machine. 


* 


Tuse ExPANDERS AND TUBE CUTTERS.— 
The Gustav Wiedeke Company, Dayton, 
Ohio. Folder 355-A shows some Wiedeke 
Ideal tube expanders and tube cutters for 
locomotive, water-tube and return-tubular 
steam boilers. Catalog No. 57 illustrates 
full line of Ideal tube expanders and cutters. 


+ 


Unrr Trucx.—Unit Truck Corporation, 
140 Cedar street, New York. Four page 
illustrated folder descriptive of Unit truck 
on which the customary brake hangers, 
brake-beam supports, and adjusting devices 
are replaced by integral brake-beam guides. 


* 


MxrAL SHAPING МАСНІМЕЅ. — Conti- 
nental Machines, Inc., 1301 Washington 
avenue South, Minneapolis, Minn. Spiral 
bound booklet containing specification 
sheets on various Doall contour metal- 
shaping machines for apprentices and those 
engaged in training programs. 

* 

FABRICATION OF STAINLESS STEELS.— 
Allegheny Ludlum Steel Corporation, 
Pittsburgh, Pa. Twenty-eight page Blue 
Sheet of general suggestions on the weld- 
ing, machining, riveting, etc., of Allegheny 
stainless steels. 


Railway Mechanical Engineer 
MAY, 1941 


=, ———— err a 7 еры M —— 


, Railway» 


Mechanical Engineer 


FOUNDED IN 1832 


WHEEL MILEAGE 
INCREASED 


coge 


me 
- BRAKE 


[HE WING RAILWAY APPLIANCE CO. TOLEDO, оніо, 


d " “г К Head Your 
EON Machine Tool Requisition: 
With 


у) 


S bs Will Quickly 


Refund the Investment 


N order to make the best showing with your machine tool appropria- 


tion you will naturally plan on replacing the slowest and oldest units. 


This plan is only natural —but, don't forget the economy angle. 
Replace first where you can make the biggest showing —the greater your 


first year's savings the easier it will be to get additional appropriations. 


The savings effected by BULLARD R. R. SHOP UNITS have in many 
cases refunded the entire investment within one year. In other words, 


why not use BULLARD economy to help you modernize your shop? 


THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 
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Jones & Lamson Turret Lathe 
Rok CR 


PRODUCES ALL THE BOLTS 
WHICH FORMERLY REQUIRED 
FOUR UNITS 


JJ recently installed in a large railroad shop this 
No. 7-D JONES & LAMSON Turret Lathe is re- 


funding the investment at a very rapid rate. 


Before its installation, two portable lathes were kept busy 
оп frame bolts and frequently had to be assisted by 
another lathe in order to meet the production require- 
ments. 


The new JONES & LAMSON Turret Lathe not only 
produces all of the frame bolts but also turns out all 
the crosshead bolts and miscellaneous bolts that used to 
keep a fourth unit busy. 


In addition to the taper attachment, the 7-D Universal 
rad 4 Turret Lathe has many exclusive features which insure 
Mere sg ete? — maximum precision and increased hourly production. 


quipped with three Why not have JONES & LAMSON engineers make a 
JONES & LAMSON f | h А р Th ә ill 
Die Haad; andia study of your turret lathe requirements ! eir survey wil 
pneumatic chuck. show the way to big savings in the cost of locomotive 


repairs. 


JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VERMONT 


Manufacturers of: Ram and Saddle Type Universal Turret Lathes . . . Fay Automatic Lathes 
. .. Automatic Thread Grinding Machines . . . Comparators . . . Automatic Opening Threading 
Dies and Chasers. 
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[N the year which has elapsed since the last 

annual meeting of the Mechanical Division 
there has been a tremendous change in the 
tempo of our National Defense program. Our 
defense needs now so far exceed our reserve 
capacity of trained labor, of plants, machines 
and materials that we are definitely facing 
some rather severe curtailments in some lines 
of production through the exercise of priori- 
ties. Some of these priorities are affecting the 
railroads. How far they will continue to do so 
depends upon the railroads themselves—upon 
the extent to which railway officers believe 
that adequate and efficient railway transpor- 
tation is an essential part of our defense pro- 
gram and are willing to present their cases 
strongly before the Division of Priorities of the 
O.P.M. for the procurement of an adequate 
supply of those essential materials for which 
there are no practicable substitutes. In the 
following pages are discussed some aspects of 
the present problems with respect to equip- 
ment and the labor and facilities needed for 
its repair. 
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How About 
Freight Locomotives? 


The National Defense Program started out on a com- 
fortable “business-as-usual” basis, with the major em- 
phasis on fitting the emergency portion of our produc- 
tion and distribution into the normal portion with the 
least possible disturbance. In recent months it has fast 
been passing through a metamorphosis, from which it 
is emerging into something much less comfortable. 
And before we ever again have the privilege of think- 


ing of our affairs in terms of the elusive "normal," they ` 


will undoubtedly have become adjusted to a most dis- 
tressing abandonment of well-worn grooves of action, 
customary programs of production and long-cherished 
standards of living. 

A year ago, the official attitude with respect to the 
transportation aspects of our defense emergency was 
one of complacency—that motive power and rolling 
stock were adequate in capacity to meet any probable 
demands which last year would bring. Nothing was 
said and apparently little thought was then given to 
the needs of 1941 and beyond. At that time the Rail- 
way Mechanical Engineer suggested that "when pro- 
duction schedules for armament and munitions get 
underway, it may be far more difficult to secure deliv- 
eries on railway motive power and rolling stock needed 
to meet succeeding traffic peaks, each higher than its 
predecessor," and suggested that difficulties of securing 
deliveries might very well become acute within a few 
months. 

Now, we have a car procurement program looking 
ahead to 1942 and 1943, which contemplates annual car 
loadings of 43,680,000 in 1942 and 48,000,000 in 1943. 
So far, however, little has been said with respect to 
the motive power needed to meet these increasing traf- 
fic volumes. They represent increases of 20 per cent 
and 32 per cent, respectively, over the total car load- 
ings of 1940. 

If train loads are no greater during these years than 
in 1940, the increase in total freight locomotive miles, 
required to meet the increase in traffic represented by 
these estimates, will be of much the same order as the 
increase in car loadings. Assuming, however, that the 
average tractive force of the inventory of freight motive 
power will continue to increase because of the high 
average tractive force of the locomotives installed and 
the relatively low tractive force of those retired, it is 
probable that the average train load will continue to 
show an upward trend. In that case an increase of 
freight locomotive miles from 1940 may not be required 
beyond 12 to 15 per cent in 1942 and about 20 per 
cent in 1943. 

There seems to be no reason to anticipate serious 
difficulty in meeting the demands of the current year. 
The gross ton-miles during the fall peak of 1942, how- 
ever, will probably slightly exceed the gross ton-miles 
during the fall peak of the year 1929, and the gross ton- 
miles during the peak of 1943 may be as much as 15 
per cent greater than in 1929. With a total locomotive 
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mileage for the latter year less than 10 per cent below 
that in 1929, it seems evident that the long downward 
trend in the number and aggregate tractive force oí 
freight locomotives must be reversed and that a net ad- 
dition of several hundred locomotives and between 10 
and 15 per cent of the present aggregate tractive force 
needs to be acquired during the next two and one-half 
years. 

Transportation is a vital factor in our defense pro- 
gram, as well as in the normal life of the community. 
While the tonnage of materials required to supply the 
locomotives needed is not nearly as large as that re- 
quired for the freight-car program, a greater variety oí 
materials are involved, some of them under priority 
control. There is much less need for centralized plan- 
ning in the case of locomotives than in the case of 
freight cars, and the matter is one for each railroad to 
work out for itself. It would seem the part of wisdom 
that any railroad which sees the need for additional 
freight motive power to meet the estimated demands of 
1942 and 1943 should make its plans now. The more 
advanced knowledge of the needs of the motive power 
situation the builders and material producers can have, 
the better the prospect of the railroads for adequate 
consideration in the distribution of a supply which is 
not going to meet our needs for defense and for all 
our normal activities too. 


National Defense 
And Man-Hours 


If you break down the government’s program for na- 
tional defense and aid to Britain, it will be found that 
the billions of expenditures to which we are already 
committed, will require an almost impossible expendi- 
ture of man-hours of skilled labor during the next two 
years. Where is this labor to come from and still carry 
on and maintain essential industries? Certainly the 
railroads will be required to increase their activities, 
and the problem of maintaining the equipment under 
this increased tempo promises to be a most serious one. 

Railroad shop labor shortages are already beginning 
to be felt in some few places. It is true that in one 
or two sections of the country and on a small number 
of railroads, the shopmen are not now being required 
to work the maximum number of hours; indeed, some 
men are still on furlough in a few cases. Тһе shortages 
roughly about cancel the excess labor in other places, 
but generally speaking, shop forces at the present time 
have about all that they can take care of. 

What about next summer and fall? Careful plan- 
ning must be done to meet the situation. Steps are 
under way in some few places to advance the more ex- 
perienced helpers or helper apprentices to journeymen 
and take on additional helpers, in the hope that- they 
can be trained quickly for such work. The railroads 
have been more or less steadily increasing the number 
of apprentices, both regular and special, but here again, 
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the selective service draít has been operating to their 
disadvantage. Some railroads have asked for defer- 
ment for shop workers and, in general, the draft boards 
seem to have recognized the merit of this request. 
Suggestions have been made looking toward the 
speeding up of the training programs of both the reg- 
ular and helper apprentices. There has also been a 
tendency to shift surplus labor to neighboring railroads 
which were suffering a shortage. In one instance a 
road found that its equipment was in such excellent 
shape that it had a surplus of skilled workers, most of 
which would normally have been used for building 
new equipment. Lack of material prevented such oper- 
ations, however, and the men have been loaned tem- 
porarily to a neighboring railroad, with the understand- 
ing that they can be called back as they are needed. 
Conditions vary so greatly in different geographical 
sections and on different roads, that no common han- 
dling or solution can be suggested. It is a case of 
matching wits with conditions. Obviously, however, it 
may be wise in some places to institute special training 
measures to speed up the efficiency of new workers, 
whether they function as ordinary apprentices, as help- 
ers or as mechanics taken in from the outside, or as 
men prematurely advanced from their apprenticeship. 


A Glanee at 
The Car Situation 


The car problem now confronting the railroads re- 
solves itself primarily into two parts, first, how to 
conserve and get maximum utilization from the present 
car supply and, second, how to get enough new cars to 
supplement existing equipment so that both commer- 
cial and national defense traffic can be handled with- 
out delay during the October peak and subsequently. 
While more or less extensive troop movements by rail 
will increase the demand for passenger-carrying capac- 
ity, the problem is recognized as pertaining mainly to 
freight equipment. 

It may be said in passing, however, that substantial 
numbers of new passenger cars are now being turned 
out by the builders who already find it difficult or im- 
possible to secure certain materials such as aluminum, 
both high-alloy and low-alloy steels containing nickel, 
and some galvanized products. The necessity of using 
substitute steels and other materials wherever possible 
is apparent. One example which might be cited is the 
replacement of steel interior finish, partitions and doors 
with composition materials or plywood, the latter in 
some instances being metal covered. Plastics may also 
be used to replace certain metal parts. The combined 
experience and engineering knowledge of the railroads 
and railway car builders will prove adequate in solving 
this particular problem, with one important proviso, 
namely, that non-nickel steels are made available to car 
builders in sufficient quantities so that plant production 
can be maintained. 
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Railway freight transportation is without doubt one 
of the most important single items in national defense 
and hence the vital need for an adequate supply of 
freight cars of the various types required and in suffi- 
ciently good condition to carry shipments quickly and 
safely to destination. The car building program, re- 
cently recommended by the Association of American 
Railroads, calls for a net increase of 120,000 cars for 
the anticipated traffic in 1942 and 150,000 for 1943, 
this equipment being in addition to the 100,000 new 
cars recommended about a year ago for handling the 
1941 traffc. The A. A. R. is authority for the state- 
ment that the railroads will have 1,617,000 serviceable 
cars when the peak load of 1941 occurs in October 
and, of these, 168,000 will be new and 27,000 will be 
cars that have been rebuilt since the war broke out. 
This will provide the railroads with 156,000 more serv- 
iceable cars than were available for handling the busi- 
ness of October, 1939. 

The productive manufacturing capacity of the car 
builders' plants has been quoted as roughly 150,000 cars 
annually and that of the railroads' own shops about 
60,000 cars a year. The American Railway Car In- 
stitute has informed the A. A. R. that, if the car 
builders can succeed in increasing man-power and 
securing the necessary materials, they can produce up 
to 35,000 cars during the period October 1 to December 
1, 1941, instead of 22,500 as had been previously esti- 
mated ; provided orders are placed immediately for this 
equipment and in lots of not less than 1,000 cars of 
each type. (It is estimated that the car builders are 
booked to capacity for delivery prior to October 1.) 
Further, with this backlog, and running on an increas- 
ing schedule of production, a canvass of the industry 
indicates, if orders are placed with individual car build- 
ing plants in lots of not less than 5,000 of each par- 
ticular type of car required, that an additional 160,000 
cars can be produced between January 1 and October 
1, 1942. Obviously, this increased production is con- 
tingent upon the prompt settlement of orders and de- 
tails for substantial numbers of cars of standard con- 
struction. Another helpful step would be the allocation, 
insofar as practicable, of individual car types to specific 
car building plants so as to avoid the inefficiency of split 
orders and frequent changes in assembly track arrange- 
ment with attendant unavoidable slow-up in produc- 
tion. 

More than 40,000 cars are now in service in the 
construction of which low-alloy high-tensile steels have 
been employed to reduce weight. Those steels which 
contain nickel are no longer available for car construc- 
tion. Several such steels, however, contain no nickel 
and to the extent that they reduce the weight, they 
reduce the tonnage of steel required to meet the needs 
of the new car program. There is good reason, there- 
fore, why they should continue to play their part in 
the present car building program. 

i: In addition to acquiring new cars, what is equally 
` or perhaps even more important at the moment is 
[initiating plans to secure maximum utilization of the 
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present car ownership. This means full cooperation 
between the railway operating and mechanical depart- 
ments, private car companies and shippers, if desired 
results are to be secured. It is highly important to 
improve the mechanical condition of freight cars, as 
reflected by the percentage of bad order cars to revenue 
cars on line. With some individual roads reporting 10 
to 15 per cent bad order cars and a national average 
of about 4.8 per cent, the railroads have a long ways 
to go in reducing this figure to about 3 per cent which 
it ought not to exceed. 


Much can be done in reconditioning freight cars to` 


fit them for the next higher class of loading and, in par- 
ticular, working with shippers to avoid loading high- 
class cars with materials which prevent their further 
use in this class of service, at least without considerable 
unnecessary expense, delay and loss of car mileage. In 
conserving the car supply for commercial shipments, 
the railroads are themselves in some instances offenders, 
by using high-class cars for handling relatively rough 
company materials such as storehouse supplies, car 
wheels, rails, etc. This practice is particularly objec- 
tionable when the cars are not unloaded promptly but 
used for storage purposes, as frequently happens. Car 
cleaning operations, whether directly under the super- 
vision of mechanical officers or not, should be rechecked 
and keyed up with a view to reducing the time on the 
cleaning track and hence increasing potential car miles 
and car days of service. 


Shall We Hire 
Men or Machines? 


The man who reads this, if he happens to have any 
responsibility with respect to the maintenance of equip- 
ment, hardly has to be told that events are moving rap- 
idly around the shops and enginehouses these days. 
Carloadings are mounting and are already at heights 
that have not been reached since 1930. Out on the 
line the other day we dropped in on a shop supervisor 
that hadn't written us a letter for several months just 
to ask him '"Why?". The answer was that these days 
he hardly had time to sleep for “we are putting every- 
thing through the shop that even looks like a loco- 
motive.” And there’s the story of what is going on at 
most railroad shops. 

Just by way of background here are some statistics 
that are of interest: In April, 1929, the Class I roads 
had 30,475 steam freight locomotives on line and 3,601 
stored serviceable; in April, 1937, there were 24,315 
on line and 1,313 stored serviceable; in April, 1939, 
there were 25,873 on line and 2,027 stored serviceable ; 
in April, 1940, there were 25,024 on line and 2,131 
stored serviceable and, in April 1941 there were 24,388 
on line and 1,007 stored serviceable—1,594 fewer loco- 
motives “in the bank” than we had in 1929 and yet we 
are heading again in the general direction of the 52.8 
million carloads that the railroads hauled in that year. 
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It is true that there are many conditions that are 
decidedly different than they were in 1929. We are 
loading both cars and trains heavier and moving them 
faster. We are running freight locomotives several 
times the number of miles between shoppings for gen- 
eral repairs than was the case then. There is also the 
factor of the Diesel-electric freight locomotive—what 
it can really do when the showdown comes is yet to be 
seen but the indications are that it will play a very 
important part in the freight transportation of the 
immediate future. 

All of these things have an important bearing on the 
problems that are facing the shop and the enginehouse. 
At this moment locomotive shop operations are about 
15 per cent above the average month of 1940 and, by 
comparison, are about 40 per cent above the average 
month of 1933. , By the same method of calculation the 
operations at present are within 10 to 12 per cent of 
the year 1930 and are rising all the time. From the 
standpoint of railroad earnings this is a situation we 
have been praying for for almost 10 years, and from 
the standpoint of the cost of shop operation we are 
now faced with a situation that many foresighted shop 
executives have feared for almost 10 years. The truth 
of the matter is that the time has arrived when rail- 
road shop management is going to have a chance to 
find out whether or not the "penny-wise and pound- 
foolish” policy with respect to machine tools and shop 
equipment is going to be a blessing or a curse. Today 
our shops are actually faced with the thing we have 
hoped for and talked about since the days when we 
were at the bottom of the depression—the prospect of 
a demand for motive power comparable with pre-de- 
pression days. This demand when translated into shop 
output is about to put a tremendous load on a plant 
and facilities on which the railroads have spent an 
average of less than five million dollars a year for mod- 
ernization during the past five years—five million dol- 
lars a year on plant facilities in which the investment 
is about 350 million dollars. These are the plants 
which a recent survey has shown to be surpassed only 
by one other industrial group in the amount of obso- 
lete machine tools and shop equipment within their 
walls. 

It has surprised us immensely to find out within re- 
cent months that there are a large number of railroad 
shop supervisors who have always thought that there 
was no use in asking for shop equipment because the 
management wouldn't buy it for them, who now think 
that there is no use in any railroad asking for new 
equipment because they couldn't get it under present 
conditions. The truth is they haven't asked for it, for 
the machinery now set up in Washington to handle 
their requests is still unused. If our shops fail to 
measure up to the job that is immediately ahead of 
them whose fault will it be? 

The problem now is to get the men or the facilities 
to do the job at hand. It is up to shop managements 
to decide which can be secured in the shortest possible 
time—trained men or modern machines. 
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Mechanical Division Program 


Tue nineteenth annual meeting of the Mechanical 
Division, Association of American Railroads, will be held 
at St. Louis, Mo., on Thursday and Friday, June 19 and 
20, in the main ballroom of the Jefferson Hotel. On 
Thursday, the meeting will convene at 9 a. m. and ad- 
journ at 5 p.m. The Friday session will also convene 
at 9 a. m. and will continue until the program is com- 
pleted. 

Reports of 12 standing committees will be presented 
and discussed. 
gested that the committees limit themselves in the pres- 
entation of their reports to a brief summary of their 


In the convention calendar it is sug- : 


principal features. The convention calendar also states 
that the Committee on Subjects will be appointed by 
the chairman at the opening session on Thursday, June 
19, to receive questions for discussion from the mem- 
bers. This committee will determine whether such ques- 
tions are ones suitable for discussion and, if so, will re- 
port them to the Division at the proper time for dis- 
cussion by the members. Members are requested not to 
start discussion on subjects at the session of the meet- 
ing which have not first been referred to the Committee 
on Subjects. 
The details of the program are as follows: 


- 


THURSDAY, JUNE 19 


Address by L. W. Baldwin, president, Missouri Pacific 


Address by Chairman W. H. Flynn, general superintendent 
motive power and rolling stock, New York Central 


Action on Minutes of annual meeting of 1940 
Appointment of Committee on Subjects, Resolutions, etc. 


Unfinished Business 


New Business 


Report of General Committee 


Report of Nominating Committee 


Discussion of Reports on: 


Lubrication of Cars and Locomotives 
Brakes and Brake Equipment 
Couplers and Draft Gears 


Joint Committee on Utilization of Locomotives 
and Conservation of Fuel 
Locomotive Construction 


FRIDAY, JUNE 920 


Discussion of Reports on: 
Arbitration 
Prices for Labor and Materials 
Tank Cars 
Loading Rules 
Wheels 
Specification for Materials 
Car Construction 
Committee on Resolutions 
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Modernization of 


Erie 4-6-2 Locomotives 


"Wo increase the availability and reduce the cost of 
maintenance of its Class K-5-A heavy passenger locomo- 
tives, the Erie is modernizing the eleven locomotives in 
this class by improvements consisting mainly of changes 
in construction. All of the locomotives have been 
equipped with large tenders having a capacity of 24 tons 
of coal and 16,000 gal. of water to facilitate operation 
on their assigned runs in main-line passenger service 
between Marion, Ohio, and Jersey City, N. J., a distance 
of 730 miles. Eight of the locomotives have Franklin 
boosters and ultimately all of them will have this equip- 
ment which produces a tractive force of 12,075 Ib. The 
basic design of the original locomotives, as built in 1923 
by the Baldwin Locomotive Works, has been retained 
in the rebuilt locomotives, the dimensions and propor- 
tions of which are shown in the table. 

The principal construction feature is the application 
of one-piece engine beds with the cylinders, air-pump 
brackets and guide-yoke crossties cast integral which 
eliminates the bolting of these parts and reduces to a 
minimum the trouble experienced from loose bolts in the 
conventional built-up frames of the original locomotives. 
The breaking of pedestal-cap toes on the old frames has 
been taken care of by the strengthening of this part on 
the frame beds. 

The design of the suspension-type multiple guides is 
of particular interest because it eliminates any connection 
between the guides and the back cylinder heads. This 
arrangement overcomes the trouble caused by unequal 
expansion when the guides were bolted to the cylinder 
heads. The new guides are bolted only to the guide 
yoke. The details of the application are shown in the 
drawing. 

Other improvements include the use of Boxpok driving 
wheels and the application of Baker valve gears with 


----6----9ј 
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Method of drilling 
lubrication hole 


Section*X-X* — 
Details of the suspension-type guide showing bolting arrangement to the guide-yoke crosstie 
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Eleven locomotives being re- 
built with cast-steel beds —Mul- 
tiple guides of the suspension 
type have no connection to back 
cylinder heads 


Multirol needle bearings. Four of the six locomotives 
completed to date are equipped with Timken roller bear- 
ings on the engine-trück, driving and trailer-truck axles. 


General Dimensions, Weights and Proportions of the Erie 


Modernized 4-6-2 Locomotives 

Railroad? а I PET UD FH COE eO die Erie 

Видео uneia m bie fie NUS S ERU на Baldwin 
Loco. Wks. 

Type of locomotive 4-6-2 

Road class K-5-A 

Date built 1923 

Service Passenger 


Dimensions: 


Height to top of stack, ft-in. ........................ 


14-1174 
Height to center of boiler, ft.in. ..................... 10-3 


Width overall, їв... ИИИ 123% 
Weights in working order, 1Ь.: 

On- drivers: cera iia ee ИК КЫЫМ ЕЛКА eee te 205.300 

On front: trück 5... cen eben rb ee Een rie 60.400 

On frane йз к ЖЕРК КЧ Г ТОКТУ СЕС, š 66,200 

Totalengine „ьо арна Рура 331,900 

Tender: зеен ле rex ace Va eei. shee bate 314,200 
Wheel bases, ft.-in.: 

Driving зук ни КЫК Cee Oye UN nexo ea p Se eis rua 14-0 

Engine, total. ciens runa Drar р lupe FREI E SUE 37-1 

Engine and tender, total .............................. 80-334 
Wheel diameter outside tires, in.: 

Driving ver eee va oes nee ee aes ee tee ewes 79 
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Right: The modernized Erie 
4-6-2 locomotives have the 
air pumps located in front 
of the smokebox. Below: 
The suspension-type guide 
has no connection to the 
back cylinder head 


Engine: 


Cylinder, number, diameter and stroke, in. ............. 
Valve gear, уреа Салий ааа р» EN 
NValves;. piston type, Size). df. secon co voe Te Dore ie ae 14 
Maximum travel, in. ... 
Steam lap, in. .... 
Exhaust clearance, in. . Р * + 
Lead, 1m. а e somos aus а ate etel os ub ЫСЫ МТ VA 


Boiler: 


Type 
Steam pressure, lb. per ý 
Diameter, first ring, outside, in. ................ 
Diameter, largest outside, in. 
Firebox length, in. ........... 
Firebox. widths, Зи dw iss hes peri rae аа ЫЬ 
Arch tubes, number and diameter, in. 


Tractive force + grate area .......... cece ee eee ee eens 
Tractive force + evap. heat. surface . Y 
Tractive force + comb. heat. surface 
Tractive force x diameter drivers + comb. k 


The Commonwealth bed casting has the cylinders, guide-yoke crossties and air-pump brackets cast integral 
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Thermic syphons, nümbef е2: 220-5004 0200ba 4d aw 2 
Tubes, number and diameter, in oosten atseka ee eee 190-214 
Flues, number and diameter, in. ...................... 45-51 
Length over tube sheets, ft.-in. ..............lleeleuss. 19-0 
Fuel nn Bituminous 
Grate area, -3d: ДЄ: аон rot ep was Son Te ere e 70.8 
Heating surfaces, sq. ft.: 
Firebox, and comb: chamber Еа pQeP 3.44 230 
Arch tubes анн GH Susie OE. TIN СЕСКЕКЛИ 14 
Thermic. syphon$. 660026 se ааа noeh ee gres eats 71 
Firebox: total o. 5 era's scone tese pns ist eoi cede б aei sete o 315 
Tubes and. NE Уз eive re dra Yr Мо rares 3,403 
Evaporative, fatalis pio micare seas Fr aan s М eerte 3,718 
Suberlieating^ : cogar ол auta Rx 1,315 
Comb. evap. aud superheat. „а... анамен вань 5,033 
Tender: 
Туре. уз, sds ае teretes eres ses eer e een meas Rectangular 
Water capacity, gal. 16,500 
Fuel capacity, tons ... 24 
ТОСЕ" $5 tese pros Siret tft ре IUD eeu Bis Teale eee аа Six-wheel 
Journals, diameter and length, in. ..................... 6 x 11 
General data, estimated: 
Rated tractive force, engine, 85 per cent, lb. ........... 46,100 
Rated tractive force, booster, lb. ........0ee cece cece eee 12,075 
Total rated tractive force. lb. ......................... 58,175 
Weight proportions: 
Weight on drivers -+ weight engine, per cent ........... 61.86 
Weight on drivers + tractive force ............ 4.45 
Weight of engine + evap. keat. surface . 89.26 
Weight of engine -- comb. heat. surface 65.94 
Boiler proportions: 
Firebox heat, surface per cent comb. heat. surface....... 6.26 
Tube-flue heat. surface, per cent comb. heat. suríace..... 67.62 
Superheat suríace, per cent comb. heat. surface ........ 26.22 
Firebox heat. surface + grate area .................... 4.45 - 
Tube-flue heat. surface + grate area .................. 48.06 
Superheat surface + grate area ........................ 18.57 
Comb. heat. surface — grate area ...................... 71.09 
Evaporative heat. surface + grate area ................ 52.51 
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More Comfort in 


Coach-Irain Cars 


Buxisc the past winter new passenger-train cars de- 
livered to the Atlantic Coast Line and the Seaboard Air 
Line by the Edward G. Budd Manufacturing Company 
increased the capacity of the de luxe coach trains on 
each of these railroads to three trains of 14 cars each. 
In the general arrangement of combination cars, dining 
cars, and club lounges the new equipment followed the 
same general arrangement as was employed in the earlier 
orders of cars for these services. One exception is that 
the cars with observation sections were built with rec- 
tangular ends and vestibule connections instead of curved 
streamline ends. This permits the use of these cars in 
the middle of a train as well as at the end of a train. 

The new coaches in both of these orders, however, 
include refinements in the floor plan and additional toilet 
facilities, as compared with the earlier cars developed for 
de luxe overnight coach service by this builder. The 
earlier coaches were laid out for a seating capacity of 60 
persons in the main passenger compartment with a men's 
room at one end of the car and a women's room at the 
other. The end seats of these cars were either fixed 
against the bulkheads and non-reversible, or were di- 
rectly opposite the end of the vorridors alongside the 
lounge rooms. The water cooler was placed against one 
of the bulkheads at the end of the aisle, where it was 
immediately alongside the seat at the bulkhead. In this 
way conditions were unfavorable for the comfort and 
privacy of passengers seated at the ends of the car. 

In the new cars the floor plan has been arranged so 
that by the reduction of four persons in the seating ca- 
pacity all seats are reversible and a uniform degree of 
privacy is afforded by each seat in the car. This has 
been accomplished by placing partitions' between the 
end seats and the corridors alongside the rest rooms 
at the ends of the car. The water cooler has been moved 
from its former location to the corner of the corridor 
adjacent to the new partition. 

In the earlier cars a single toilet opened from the rest 
room at each end of the car. In the new floor plan are 
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Bulkhead seats eliminated and 
space per passenger increased 
in Budd-built equipment deliv- 
ered during the winter for 
Florida coach-train service 


included two toilets at each end of the car. These are 
placed alongside each other and occupy a space 2 ft. 
4% in. deep alongside the end of the rest rooms. The 
use of sliding doors made this arrangement practicable. 
'These cars, of which eight are in service on the At- 
lantic Coast Line and seven on the Seaboard Air Line, 
are of characteristic Budd construction. The center sills, 
side frames, floor sections, and roofs are of stainless 
steel, fabricated by the Shotweld process. Each car has 
a single vestibule entrance, and all are air conditioned. 
The six cars with square-end observation sections in- 
clude three tavern-observation cars for the Atlantic Coast 
Line and three observation-chair cars for the Seaboard 
Air Line. The tavern-observation are similar in ar- 
rangement to those built previously for this service. 
However, besides the modification in rear-end contour, 
the floor plan of the observation-chair cars has been 
changed to include a buffet and a stewardess room. The 
buffet occupies a 5-ft. 8-in. section directly ahead of the 
observation room while the stewardess room is located 
in a 5-ft. 5%4-in. compartment between the buffet and 
the chair section. These additional facilities, together 
with the elimination of bulk-head seats, has reduced the 
capacity of the chair section from 48 to 30 persons as 
compared to the cars of this type on the earlier orders. 
The seating capacity of the square-end observation sec- 
tion is 23, the same as the capacity of the curved-end 
observation sections. The general structural features of 
these cars are similar to those employed in the coaches. 


Interior of the square-end 
observation section 
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The square-end observation 
car for the Atlantic Coast 
Line's Champion. Similar cars 
were built for the Seaboard 
Air Line's Silver Meteor 
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A partition adds privacy to the end seats opposite the corridor and Coaches installed in New York-Florida service during the past winter 
protects passengers from drafts when the end doors are opened have two toilets at each end of the car 
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Heavy-Duty 
Detergent Lubricant 


The Standard Oil Company of New Jersey has an- 
nounced a new type of engine lubricant, Essolube HD, 
developed to overcome piston varnishing, ring sticking 
and other major lubrication troubles of heavy-duty, high- 
speed Diesel and gasoline engines. It has a viscosity 
index of approximately 100, nearly twice that previously 
available in special detergent oils, meeting the full range 
of known heavy-duty engine requirements. This new 
lubricant has, in addition to its resistance to oxidation 
and high temperature, the ability to wash out sludge 
deposits, protect bearings from corrosion and to prevent 
substantial deposits of varnish on pistons, valve stems, 
rings and other engine parts. It also has a valuable 
rust preventive action. 

Detergent type oils in themselves are not new. Here- 
tofore, however, oils with sufficiently high detergent or 
washing properties to eliminate ring sticking, varnishing 
and sludge deposits in the full range of present heavy- 
duty engines have had, for chemical reasons, to utilize 
base stocks of relatively low viscosity index. While 
such oils markedly improved engine cleanliness, many 
engines have required, in addition, high resistance of the 
base oil itself to oxidation and bearing corrosion. A 
major problem for petroleum chemists, has been to 
develop an oil which, while possessing these detergent 
properties, had the high stability usually characterized 
by lubricants of high viscosity index. 

Viscosity index, while primarily a measure of an oil's 
ability to resist change in viscosity with changes in tem- 
perature, is also a useful measure of the stability and 
protection furnished in service. Laboratory evidence 


Oil 
1,000hrs. Endurance Test 
A 850 R.P.M. 16.7 B.H.P. 


7272 


.0048 inches 


ANION 
.0188inches 
o O 
C 


011 D run stopped at 271 hrs. 


Maximum cylinder liner wear—Caterpillar single-cylinder engine 


Five-hundred-hour, full-load, full-speed test—General Motors 
Diesel 


DESCRIPTION 


A—Essolube HD, a high-viscosity index oil 

B—Low-viscosity index compounded Diesel oil 

C—Low-viscosity index compounded Diesel oil, limited for use to engines 
with babbitt bearings 

D—Straight mineral oil of medium viscosity index used in moderate duty 
Diesel service 
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shows that the stability of an oil against oxidation and 
pu лене: 1п general, with the viscosity index of 
the oi 


Essolube HD has been tested in the laboratory and 
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Caterpillar Test Engine, 
195 /210°F. Oil Temp. 
210°F. Bearing Temp. 
140*F. Air Temp. 
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Loss- Milligrams 
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A 00 120 180 240 
Hours Service 


Weight loss of copper-lead bearings—Corrosion tests 


70 hrs.-30 sec. Full Load, 
30sec. Idle 

230°F. Oil Temperature 

180*F. Water Temperature 


—: A120 


1,000 hrs.Endurance Test 
850 R.P.M. 16.7 B.H.P. 


500hr. Values 
Shown by dotted line 


Oil У Continuous, Full Load, 
A Full 5peed Operation 
Tota! Loss Per 100 hrs. 


For 3 Bearings 
220°F. Oil Temperature 
180° F. Water Temperature 


Weight loss of copper-lead bearings—General Motors three- 
cylinder engine 


OF OILS TESTED 


E—Straight mineral high-viscosity index oil used as the base in oil “А” 

F—Straight mineral oil of high viscosity index 

G—Compounded oil in low- viscosity, index base stock using addition 
radically different from oil “А” чө 
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on the road in actual service operations, the summary of 
some of the laboratory test results being shown in the 
charts. It has passed the General Motors Diesel engine 
test, which calls for a 500-hr. run in a General Motors 
high-speed Diesel engine under full load and at full speed 
without oil change. It has also been formally approved 
by the Caterpillar Tractor Company for use in its Diesel 
engines, passing the 1,000-hr. endurance runs in a Cater- 
pillar engine under both laboratory and field conditions. 
Essolube HD is the first high viscosity index lubricant 
to obtain Caterpillar approval and the first high viscosity 
lubricant to have passed both the Caterpillar and General 
Motors Diesel engine test requirements. 


Sectional Top Protects 
Gondola-Car Lading 


In an effort to make the use of gondola cars more uni- 
versal, permitting their use for a wider range of products, 
a new section top has been devised for gondola cars 
which protects the contents of the car from weather and 
tampering. The sectional top, light in weight and eas- 
ily installed and disassembled, was developed by J. M. 
Hilbish and J. H. McCahan, Pittsburgh, Pa. 

The top is fabricated from No. 20 gage sheet steel 
and reinforced with 34 6-іп. by 1-in. flats and 1-in. by 1-in. 
by %4,6-in. angles. One section weighs about 70 lb. and 
is either 24 or 34 in. wide with length adjusters to fit 
varying car widths. The entire top for a 46-ft. car 
weighs about 1,200 Ib. А top is usually formed of 16 
sections that interlock with each other by means of a 
standing seam, interlined with sponge rubber that forms 
a waterproof seal. Waterproof paper is laid between 
the sections and the car sides to prevent seepage. 

The complete top can be installed by two men in less 
than two hours, while the removal of the top is a matter 


The sectional top applied to a gondola car 


of only a few minutes. Each section is fitted with a 
board cat-walk, forming a car-length walk when all 
covers are in place, thus affording a means for travers- 
ing the car top in safety. Each section will support the 
weight of three men on the cat-walk. Heavy coil-spring 
fasteners, permanently attached to each section, hook 
over the bulb angles at the side of the car and hold the 
section rigidly in place. Special lever tools carry out 
the fastening process easily and quickly, providing a 
fastening which cannot be tampered with in transit. 
The system, patented, has been approved by the Inter- 
state Commerce Commission and the Bureau of Safety. 


This 4,000 hp. Diesel-electric locomotive, designed and built by the American Locomotive and General Electric Companies, left Schenectady, 
N. Y., early in May for delivery to the Atchison, Topeka & Santa Fe. It is destined for regular service on the Super Chief 
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M. B. M. A. Correction 


The circular letter sent out on April 7, 
1941 by Albert F. Stiglmeier, secretary- 
treasurer of the Master Boiler Makers' 
Association, to the association members, 
listed John A. Doarnberger as chairman of 
the committee on Resolutions and William 
N. Moore as chairman of the committee on 
Memorials. This listing should have been 
just the reverse as Mr. Moore was selected 
to serve as chairman of the Resolutions 
Committee and Mr. Doarnberger as chair- 
man of the Memorials Committee. 


Coal Equivalents 
Widely Vary 


Under existing instructions, the monthly 
consumption of the various kinds of fuel 
and power are reported to the Interstate 
Commerce Commission by each railroad 
"reduced to their equivalent in net tons of 
coal, using such ratios of equivalence in 
heating values as the experience of the 
respondent indicates are applicable to local 
conditions." These quantities, stated as net 
tons of coal, are combined in the statistical 
statements of performance for the various 
districts and regions and for the Class I 
railways as a whole, and inevitably there 
is some tendency toward the drawing of 
comparisons between the performances of 
individual roads, even between those that 
use different kinds of fuel and power. The 
wide fluctuation in "coal equivalents" used 
by the various railroads is notorious and 
leads, in some instances, to gross misinter- 
pretations of fuel performance figures. The 
Railway Fuel and Traveling Engineers' 
Association has attempted to clarify this 
situation in the past and again this year its 
Committee on Fuel Records and Statistics 
will submit at the annual Fall meeting pro- 
posals for uniform formulae which might 
be adopted by all the railroads for determin- 
ing the coal equivalent of each kind of fuel 
and power. While it is not anticipated 
that agreement can be obtained to the use 
or rigid formulae for general application, 
it is hoped to develop formulae which will 
take into account any reasonable local var- 
iations and at the same time narrow ma- 
terially the present extreme variation in 
values of “coal equivalents." 


The C. D. O. A. 
Is Complimented 


According to the last figures available, 
Class I line-haul railways are spending 
practically $233,000,000 a year for passen- 
ger and freight car repairs, and in order 
for this outlay of money to bring the 
greatest possible returns through improved 
car equipment conditions, it is obvious that 
car foremen and supervisors of all ranks 
must be alert to discover and adopt im- 
proved practices in the application of car 
repair materials and in the handling of car 
maintenance forces. Since some of the most 
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Suggestions for 
Mechanical Associations 


aggressive and progressive car supervisors 
in the country are members of the Car De- 
partment Officers’ Association, it is ob- 
vious that the annual meetings of this As- 
sociation present an excellent opportunity 
for all those in attendance to pick up new 
ideas regarding car maintenance, as well 
as design and use. The increasing recog- 
nition of the potential usefulness of the 
Car Department Officers’ Association is 
shown by letters recently received from 
40 mechanical department heads who ex- 
pressed thanks for individual copies of the 
1940 Proceedings which were sent to them 
and complimented the association by offer- 
ing to permit local car supervisors to serve 
on various committees where they can do 
the most effective work. Typical is the 
comment of one chief mechanical officer 
who says "While I have not had an oppor- 
tunity to go through the Proceedings to 
any great extent, I know írom past per- 
formance of this organization that there is 
a lot of good data contained therein. I 
approve of the selection of the officers on 
the . . . and will co-operate with you to 
the fullest extent in making your organi- 
zation a success.” The national scope of 
the Association’s activities is indicated by 
the fact that these letters came to the sec- 
retary’s headquarters at Chicago from me- 
chanical officers at such distant and diver- 
gent points as Montreal, Can., Derby, Me., 
Savannah, Ga., Dallas, Tex., Los Angeles, 
Cal, Sacramento, Cal, St. Paul and Min- 
neapolis, Minn. 


Present Papers in Full 


I have noted with much interest the page 
entitled "Suggestions for Mechanical As- 
sociations," in the late issues of the Rail- 
way Mechanical Engineer. Many of the 
articles published have mentioned the for- 
warding of advance copies of the commit- 
tee reports to the membership, and the 


HAVE YOU 
GOT TROUBLES? 


Let your association 
help solve them... 


presentation of only abstracts of the re- 
ports at the meeting. 

The writer is quite confident that best 
results are obtained by the reading of 
papers in full. This has been demonstrated 
at the meetings of the Master Boiler Mak- 
ers’ Association, where it has been the pro- 
cedure for the committee members, when 
their paper is being read and discussed, to 
be alert and participate in the discussion 
of their committee report. If the papers 
and discussions published in the 1940 pro- 
ceedings of the Master Boiler Makers' As- 
sociation are scrutinized, one will note that 
it is not necessary to forward advance 
copies of the committee papers to the mem- 
bership, but rather, it is essential that those 
in attendance be kept interested during the 
reading of the paper and its discussion. 

Further, to bring about interesting and 
beneficial meetings, no selfish attitude can 
be shown towards individuals or other as- 
sociations. An endeavor must be made for 
closer cooperation between associations in 
joining in the presentation and discussion 
of papers as has been demonstrated by the 
Water Service Committee of the American 
Railway Engineering Association ,the In- 
ternational Acetylene Association, univer- 
sity personnel, locomotive builders, other in- 
dustries and the M. B. M. A. 

Also, the proceedings that contain the 
committee and special papers and their dis- 
cussions should be made available without 
charge to railroad officers, mechanical as- 
sociations, university and public libraries 
in the United States, Canada and foreign 
countries as is the practice of the Master 
Boiler Makers' Association. 

With such cooperation, the minor rail- 
way mechanical associations will continue 
to function and be of benefit to the rail- 
roads and the association membership. 


ALBERT F. STIGLMEIER, Sec.-treas., 
Master Boiler Makers’ Association 


The title of a mailing piece pre- 
pared recently by Locomotive 
Maintenance Officers’ Association— 
“Have You Got Troubles,” will 
probably strike a sympathetic chord 
with most of the railroad mechan- 
ical department men who get one. 
The circular tells about the asso- 
ciation’s background, who runs it 
and what are its objectives 
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Centralized Repairs for 


Air Pumps and Reverse Gears 


А нор department especially arranged and equipped 
ior making heavy repairs to locomotive air compressors 
and power reverse gears is now being operated with un- 
usually satisfactory results at the Paducah, Ky., locomo- 
tive shops of the Illinois Central. All air compressors 


and power reverse gears from locomotives for the entire 
system are repaired at this central shop, the general store- 
house at Paducah affording a convenient, efficient and 
prompt means of handling the equipment to and from 
the various shops on the system. 

Compressors are sent in for repairs principally 
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Above: Compressor assem- 
bly bench equipped with 
five revolving tables to fa- 
cilitate repair work—Right: 
Moving air compressors on 
a skid and lift truck to the 
lye vat 
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By G. H. Raner* 


mounted on skids and are handled from the storehouse 
car unloading ramps to the repair shop by means of a 
lift truck. Such a truck is shown delivering com- 
pressors to the lye vat. This vat consists of four com- 
partments each 10 ft. long by 6 ft. wide by 6 ft. deep, 
arranged for the particular purpose of cleaning com- 
pressors. The capacity in three of the compartments is 
six No. 5 New York Duplex compressors and three 
Westinghouse 914-in: compressors; the fourth compart- 
ment of the vat is used for rinsing the compressors with 
hot water after they have been cleaned. The compressors 
are raised and placed in the vat with an overhead crane- 
way and an electric hoist. They are not just placed in 
the lye vat as is ordinarily done in the case of other 
materials, but are held upright on metal racks attached 
to the sides of the vat, the steam end of each com- 
pressor protruding just above the cleaning solution. No 
bolting or clamping is necessary. 

Steam connections are then made to both е апі 
exhaust, the exhaust pipe being arranged so that the 
exhaust may be carried up overhead. The compressors 
are then operated by steam while submerged, pumping 
the hot vat solution through the air end of the pump, 
which cleans the inside at the same time the outside 
is undergoing cleaning. A multi-jet discharge pipe is 
connected to the air end of the pump and formed to fit 
partly around the center casting, through which the solu- 
tion is discharged to clean that portion of the pump 
thoroughly and in the least time. After the compressors 
remain a sufficient length of time for proper cleaning, 
they are removed and placed in the rinse compartment 
of the vat, coupled to a steam line and rinsed with water. 


After this cleaning process, the compressors are placed 
back on skids and moved into the air room by means of 
a lift truck for the second operation, namely, that of 
stripping, inspecting and necessary calipering of the 
cylinder diameters. When cylinders are worn to the 
point of requiring rebushing, they are bored out on a 54- 
in. vertical turret lathe; the bushings are applied by 
means of an hydraulic press at approximately six tons 
pressure for 8-in. bushings and 10 tons for 12-in. bush- 
ings. In either case, whether or not new bushings are 
necessary, the cylinders are all smoothly ground on one 
of the Micro internal grinders, such as is shown in one 
of the illustrations. Compressors are then moved to the 
assembly bench where new pistons and rings are fitted 
or the old pistons turned on a lathe, located adjacent 
to the Micro grinder, so that the repair work may be 
carried on in a progressive way. 

One of the many interesting features of this shop is 
the assembly bench arrangement, which consists of a 
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Convenient repair rack on 
which power reverse gears 
are overhauled 


long table or work bench, on which is mounted five re- 
volving circular tables, made of cast iron in two parts, 
each 38 in. in diameter and 134 in. thick. Between the 
two there is a ball race 30 in. in diameter which con- 
tains one hundred 7$-in. balls. In the center is a 2-in. 
pin which holds the top and bottom plates central. The 
bottom plate is fastened to the table with four 34-in. 
bolts, the heads of which fit into counterbored holes. The 
top plate has suitable holes tapped out for cap screws, 
spaced so as to hold either of the two types of com- 
pressors while being assembled. Just underneath the 
bottom plate at the outer edge and within easy reach 
of the repairman, there is a spring-operated plunger 
that fits in holes suitably located in bottom of the top 
plate so that the operator may reverse the compressor 
by revolving the table at any angle to work on either 
end. This, of course, eliminates the necessity of the 
operator walking around the compressor or table. 
Under each compressor, shelves are available to hold 


Micro internal grinder on 
which compressor cylinders 
are accurately ground 
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the tools the repairmen need, a convenient arrangement 
which saves many steps. Directly back, there is a vice 
for each repairman to use when necessary and also 
bench space and drawer space for any additional tools 
or equipment that may be used in assembling the com- 
pressors. With such an arrangement, lost motion and 
extra moves are eliminated. This set-up makes it pos- 
sible for a mechanic to assemble an entire pump without 
moving much more than within a radius of two feet. 

After the compressors are assembled, they are moved 
to a permanent test rack where they are thoroughly 
tested and operated for several hours under pressure, 
for testing of valves and packing rings and general 
operation of the compressors. ` 

Another photograph shows the test rack on which two 
compressors are undergoing test. Three air reservoirs 
may be seen located just above the pumps and piping 
which is merely an air storage. Compressors are bolted 
to properly spaced and suitable brackets on the rack. 
They are handled to and from the test rack by an over- 
head traveling crane on which is mounted a one-ton 
capacity electric hoist. 

After the compressors are tested, ordinary pipe plugs 
are screwed into the intake and outlet ends, the heads 
are blown out with air to eliminate moisture and just 
enough oil run in to prevent rusting until the com- 
pressors are returned to service again. Compressors are 
sprayed on the outside with a cheap grade of light paint 
to eliminate rust; they are loaded on flat top skids and 
moved directly to the storehouse for distribution. No 
compressors are shipped with connections or studs in 
place as they are all removed to eliminate damage in 
handling. It will be observed that the lugs of the fin- 
ished compressors shown on the truck are protected 
against breakage when handling by means of 5¢-in. by 
4-in. steel plates extending between each horizontal pair 
of lugs and firmly bolted to them. 

Only locomotive air pump compressors that are worn 
to the point of requiring general overhauling are for- 
warded to Paducah; in other words, onlv those com- 


Moving repaired compressors 
to the storeroom—The lugs 
are protected with metal 
strips 
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Test rack used in checking air compressors after being repaired 


pressors that have been in service on a locomotive from 
one Class 2 or 3 shopping to another, unless, of course, 
because of accident or some unusual incident. In order 
to control this feature, a bronze badge plate is attached 
to the center piece of each compressor after it is re- 
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paired on which the following information appears: Serial 
number; repaired at Paducah; date applied; place; en- 
gine number; date removed and place. 

The serial number and date repaired are steel stamped 
on the badge plate at the compressor repair shop. The 
date applied, place and engine number are steel stamped 
by the shop where the compressor is applied to the 
locomotive; also date removed and place, this being the 
final date removed. А record of mileage on each com- 
pressor is maintained in the repair shop as the com- 
pressors are returned. Old dates are filed off and new 
applied at class repairs. 


Power Reverse Gear Repairs 


Power reverse gears of all types in service on the 
Illinois Central are given general repairs in this shop, 
also at the time of general shopping of the locomotive. 
The procedure is that they are first cleaned by sub- 
merging in a lye vat, the exteriors being cleaned only 
and rinsed off. They are then moved into the shop and 
placed on racks, one of which is clearly illustrated. Each 
rack accommodates two power reverse gears and there 
are five double racks in the department. These racks 
are rigidly constructed and of a sufficient height so that 
the gears can be readily worked on by repairmen. It 
will be noted that the racks have two shelves for neces- 
sary tools and packing. Work benches and vices are 
conveniently available, with suitably located air connec- 
tions at each rack for necessary testing. 

After being placed on the racks, a thorough check is 
made by means of calipers and gages and, if a cylinder 


is found to be scored or otherwise marred requiring re- 
dressing, it is then bored and ground on a Micro grinder. 
A %®в-1п. limit of oversize is allowed on both the 9-in. 
and 7-in. power reverse gear cylinders. Only about one 
out of each five cylinders required boring and grinding; 
none are rebushed. Adjacent to the rack is a small drill 
press and shaper and such other small tools as are neces- 
sary for efficient handling of repairs to power reverse 
gears. There is also a lathe conveniently located to true 
up pistons and rods. 

While the maintenance work of both air pumps and 
power reverse gears is located in the same repair room, 
each is independent of the other. Machines and equip- 
ment are provided and so arranged so that one will not 
interfere with the other. When repairs are completed 
to power reverse gears, they are thoroughly tested, 
properly tagged and a rust preventive applied. In addi- 
tion to the two kinds of equipment repaired in this shop, 
as already described, all locomotive gages are repaired, 
including quadruplex air gages, steam gages, back- 
pressure gages and air gages. Such parts as pneumatic 
bell ringers and fire-door openers are also repaired here. 

This repair shop now maintains the equipment for- 
merly repaired in 14 different shops. An output of 
locomotive air compressors, power reverse gears and 
other miscellaneous equipment mentioned is set up in 
advance and calculated on the number of locomotives 
which are expected to be given general repairs within a 
12-month period. In this way of handling, the monthly 
output for that period remains constant and results in 
more efficient and economical procedure. 


Sandblasting Boiler Interiors 


Wuenever, for any reason, it may be convenient or de- 
sirable to sandblast the interiors of locomotive boilers 
without removing the locomotives from the erecting shop, 
the equipment shown in the illustrations may be used 
to do a thorough job without objectionable sand and dust 
particles filling the air and being deposited on shop 
machinery, locomotive parts, and tools. This equip- 
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ment, developed at the Atchison, Topeka & Santa Fe 
shops, San Bernardino, Cal., makes it feasible to use 
the sandblast method of cleaning boiler interiors instead 
of removing scale with an air gun, a laborious time- 
consuming operation and one which is prohibited in the 
case of nickel-steel boilers on the Santa Fe. The sand- 
ing method is particularly advantageous in cleaning 


Truck-mounted sandblast tank and 
equipment including auxiliary sand 
supply wagon which carries enough 
sand for one boiler interior 
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boiler stays and, in fact, it leaves the entire boiler in- 
terior in excellent condition for the inspector to make a 
thorough, accurate check whenever tubes and flues are 
removed for class repairs. 

This method of sandblasting boiler interiors depends 
upon an efficient exhaust system which includes, pri- 
marily, putting a felt-lined cover over the smoke stack 
and locating a steam jet at the center line of a 25-in. 
exhaust pipe extending from the front end door through 
a canvas sleeve connection to a sheet-metal tank which is 
thoroughly baffled so as to let the exhaust air escape 
from the top. but retain all of the dust particles in the 
tank. With the steam jet in operation, therefore, a strong 
draít is created in the boiler, drawing air from the fire- 
box out through the front-end door, and sanding opera- 
tions using conventional equipment may be carried on in 
the barrel of the boiler without hazard to the sandblast 
operator or to shop men working around the locomotive. 

Details of the exhaust equipment are illustrated. The 
part attached to the locomotive consists of a false boiler 
front door of standard size, cut out at the. center to 
receive one end of a 25-in. by 48-in. cylinder made of 
14-in. tank steel and securely welded to an air-tight 
joint with the door. A 11%4-in. steel pipe section carries 
the steam line through the front end door where it is 
bent and connected to an ell and nozzle directed along 
the center line of the 24-in. pipe and supported 12 in. 
back of the door by means of a bracket iron. This 
nozzle is tapered from 5$ in. to 114 in. diameter in 2 
in. of length in the direction of steam flow and conse- 
quently fills the exhaust cylinder and creates an efficient 
draft with an initial pressure of about 80 lb. In addi- 
tion the steam has the effect of partially killing the dust. 

The sand receiving end of the exhaust equipment con- 
sists of a sheet-metal tank, 414 ft. in diameter by 6 ft. 
high, made of galvanized iron, mounted on a four-wheel 
push car and having a 24-in. elbow at the top connected 
to a straight vertical section of pipe which extends down 
to within 14 in. of the bottom of the tank. The tank 
is thoroughly baffled with a total of four baffle plates. 
the lower one, perforated with 15-in. holes, being located 
18 in. above the bottom of the tank which is covered with 
about 3 in. of water. A check of the measurements will 
show that the 24-in. vertical pipe extends 4 in. through 
the bottom baffle plate and discharges the air, condensed 
steam and dust directly onto the surface of the water. 
A large elliptical opening in the top of the tank allows 
easy escape of the exhaust air. A 6-in. by 12-in. hinged 
door for hand cleaning is located in the side of the tank 
17 in. above the bottom and a 174-in. globe drain valve 
is installed as near the bottom as possible for flushing 
purposes. 

Connection between the exhaust cylinder on the front- 
end door and the 24-in. galvanized ell is made by means 
of a canvas sleeve 6 ft. long with draw strings at either 
end to assure practically air-tight joints. Support for the 
bottom of the canvas sleeve is afforded by a sheet-metal 
strip curved to fit the radius of the cylinder and the ell 
and held firmly against them by light wire or cable 
connections. A rack on the front of the push car makes 
à convenient place to carry the exhaust cylinder and 
front end door when not in use. 

Reference to the view showing the firebox end of the 
locomotive shows the sandblasting equipment used in 
cleaning the boiler interiors. This consists of the usual 
sand and air tank mounted on two large wheels for port- 
ability and equipped with the necessary fil-up cap. 
operating valves and 2-in. hose connections to the sand- 
ing nozzles which are used to give direction to the air 
and sand "stream in the boiler. A good cutting sand is 
required and air pressure is supplied from the shop line at 
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about 100 Ib. per sq. in. The auxiliary sand-supply 
wagon, shown at the right in the illustration, carries 
enough sand for cleaning one entire locomotive interior. 

The removal of scale from the inside of a locomotive 
boiler using this equipment is relatively simple. The 
sandblast operator, equipped with suitable clothing. 
gloves and a helmet which takes air from outside the 
boiler, begins at the bottom of the front course and 
gradually cleans scale and rust off the sides and top oí 
the course, then backing up to the next course and re- 
peating the operation until the entire boiler interior is 
cleaned. The average time required is about eight hours. 
dependent first upon whether the boiler has ever been 
scaled before and second, how long it has been empty 
prior to sandblasting. The operation of cleaning is rela- 
tively easy when the boiler has just been cooled down 
and the flues removed. 

After sandblasting, the heavy sand and scale on the 
interior of the boiler are scooped out through the flue 
sheet and disposed of, the sand being lost since it can- 
not be separated from the scale. Damp, heavy dust in 
the truck-mounted sheet-metal tank is removed through 
the clean-out door and dumped. the residue being washed 
out through the drain valve. 


Steam-Dome 
Reinforcement* 


The boiler patch shown on the drawing proved to he 
quite a problem in fabrication. As may be seen, the 
defects to be reinforced were composed of several small 
cracks in the boiler shell at the rivet holes in the steam- 
dome base. There was also an 187$-in. crack through 
the rivet holes in the dome base at the shell connection. 

The patch was first rolled to the outside radius oi 
the dome base on the boiler. Then it was flanged to 
а 15% -in. radius about an axis at a 90-deg. angle to 
the original roll. Finally, it was offset over the top of 
the dome base so as to fit the dome shell. The greatest 
problem involved was that of holding to a minimum the 
reduction in the thickness of the material during the 
flanging process. The top of the flange was reduced 
from 1⁄6 in. to 3$ in., thus requiring an inside liner 
to restore the original strength at the 1876-in. cracks in 
the dome base. 


* An entry in the prize competition сп boiler patches announced in the- 
March, 1939, issue. The names of the prize winners were published in 
the August, 1939, issue. 
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Boiler patch application at steam-dome base 
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Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not 
be disclosed when request is made to that effect.) 


Wear Plates 
And Broken Frames 


Q.—In recent months we have had an epidemic of broken loco- 
motive frames. The odd part of this is that the majority of these 
frames have broken where the spring hangers chafe the frame. 
These worn spots have been covered with a wearing plate elec- 
trically welded in place. Can you tell what is causing this? 


A—This condition seems to exist wherever wear 
plates are arc-welded to the frame. The bead of weld 
placed alongside the plate when welding the plate to the 
irame seems to cause a tiny fracture which in time 
causes a broken frame. Many roads have discontinued 
this practice and are filling these worn spots solid with 
cither the electric or the acetylene process. Wear-re- 
sisting bronze is an excellent material to repair these 
worn spots with. 


Eliminating Blow 
Holes in Brazing 
Q.—We have considerable trouble brazing pistons. The 


deposited bronze is sometimes so full of blow holes as to ren- 
der it useless. Can this be corrected? 


A.—This trouble occurs principally on solid or cored- 
type piston heads and not on the bull-ring type. The 
welding operator will often notice as he applies the 
wear-resisting bronze that hundreds of tiny jets of flame 
blow through the molten puddle. This is caused by the 
telease of the gas formed from the oil in the pores of 
the cast iron. This oil, heated by the flame, seems to 
have a tendency to release itself at the time the puddle 
is directly over it and makes an unsightly looking weld- 
ing job. To correct this, heat the area to be brazed to 
a dull red and allow it to cool. When cool, grind the 
surface bright and the piston is ready to braze. 


Curing A Torch 
Of Bad Habits 


Q.—When a cutting torch develops the habit of snapping, 
cracking and popping out the only remedy seems to be to apply 
anew tip, which is expensive. Could you suggest a more eco- 
nomical cure? 


A.— The snapping and popping out that you mention 
is caused by pre-ignition; that is, the gas lights behind 
the tip instead of at the end where it should. This is 
usually caused by a loose or ill-fitting cutting nozzle. 
This is especially true in torches having a flat seat. 

When a cutting tip has this defect, test it to see that 
it is tight in the torch; if it is and it still acts up, remove 
the tip from the torch and inspect the seat. If the seat is 
cut or damaged, hold it squarely on a mill file and rub it 
along the file, turning the tip around before each stroke. 
This should dress off the tip seat so that it will fit square- 
lv against the seat in the torch. If possible, the seat 
should be faced in a lathe. When this is done the small 
circle in the center should be left .001 in. higher than 
the rest of the seat. 
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Building Up 
Worn Stoker Screws 


Q.—We have a number of stoker screws of the Duplex elevator 
type to reclaim. On many of these the edges are worn so thin 
that it is difficult to weld without burning through. What method 
is recommended in this case? 


A.— Place the worn screws in a lathe and turn the 
flight to 114 in. under the desired finished size. Cut 
some $$-in. square bar stock into 6-ft. lengths. Place 
the screw on two horses of a convenient height and tack 
one of the 6-ft. pieces to the bottom of the flight. Heat 
the square steel with the torch and form it to the con- 
tour of the flight, tacking it securely every 10 in. An 
occasional slight twist with a wrench will keep the bar 
flat with the machined surface. When the 54-in. bar is 
affixed the entire length, the screw is held in an upright 
position and the space between the hub and the bar is 
welded level full. The flight will not burn through be- 
cause the thin edge has been removed. 


Acetylene Welds 
Over Electric Welds 


Q.—Is it possible to make a successful acetylene weld over a 
previously made electric weld? 


A.—It is practically impossible to make an acetylene 
weld over a bare-rod electric weld. The character of a 
coated-rod weld is similar to an acetylene weld and if the 
flux inclusions are not too numerous, a fair torch weld 
can be made over one oí the coated-rod variety. The 
best method is to remove all arc-weld material before 
attempting to reweld, even il this makes it necessary to 
form a small new section from bar or plate stock. 


Repairing Injector 
Bodies By Welding 


Q.—When welding worn or cracked injector bodies, what can 
be done to keep the body from cracking?  Invariably this hap- 
pens in building up an injector body. 


A.—Injector bodies like any similar thin casting must 
be preheated before welding to make a good job. If the 
body is cracked, chip the crack out with a sharp chisel. 
taking every precaution to avoid breaking out large 
pieces of the body. When the inspirator is worn from 
contact with the jacket, cab or pipes, clean the areas to 
be brazed free from all dirt and scale. With a large 
tip in the blow pipe heat the injector slowly and evenly 
until it is sizzling (about 600 to 700 deg.) quickly 
change to a small tip and complete the bronze welding. 
The metal in the average injector body lends itself read- 
ily to welding. As soon as the welding is completed 
change again to the large tip and reheat the entire cast- 
ing. If the tubes were not removed from the injector, 
the welder should warn the mechanic repairing it that 
the tubes may be loosened írom the welding heat and 
he should check them before assembling. 


Welding Torch Tip 
For Driving-Box Work 


Q.—What size welding tip should be used for brazing driving 
boxes? 


A.—It is difficult to state the size welding head, or tip. 
needed because each manufacturer has a different method 
of numbering. However, a welding head with an orifice 
of about 5455 in. using between 100 and 125 cu. ft. of 
acetylene per hr. is etfective. Some operators prefer a 
larger flame than others but too large a flame tends to 
burn the applied metal and render it less efficient. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davie 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler ed 
ore invited to submit their problems for solution. 


Imperfections in 
Boiler Plate 


Q.—What allowance for imperfections should be permitted in 
accepting boiler shell plates? —M. E. Е. 


A.—All boiler shell plates should conform strictly to 
the specifications to which they were ordered. Check 
analysis for each plate should be made of the chemical 
composition of each melt of steel used in making the 
plates. A tension and bend test should be made from 
each plate as rolled. The furnished material should be 
free from injurious defects and have a workmanlike 
finish. 

The A. S. M. E. Boiler Construction Code provides 
as follows in connection with imperfections in boiler 
plates: All plates should be examined for suríace defects, 
such as scale, depressions and laminations. Plates may 
be accepted having depressions not over four inches in 
length or a depth not exceéding 15 per cent of the thick- 
ness of the plate, if upon careful measurement of the 
depressions it is found that the reduced thickness does 
not leave the plate weaker than where machined for rivet 
holes or tube holes. Plates that are found laminated 
shall be rejected. 


Determining Load on 
Auxiliary Header 

Q.—We are applying an auxiliary header to several of our 
locomotives. The header is of flange steel and is riveted to the 
shell of the boiler. In determining the required number of 
rivets for securing the header to the shell, is the load on the 
rivets taken as the boiler pressure times the area of the rivet 
circle? —F. E. R. 


A.—In determining the required number of rivets for 
securing a header to the shell, the stress on the rivets 
shall be obtained by multiplying the area bounded by the 
outside caulking multiplied by the maximum allowable 
working pressure, where the caulking is on the outside 
edge of the header. Where the caulking is on the in- 
side edge of the boiler shell (and with no outside caulk- 
ing) the stress shall be equal to the area bounded by the 
inside caulking multiplied by the maximum allowable 
working pressure. The caulking edges referred to above 
are shown in the illustration. 
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Preparing Tube Sheets for 
Application of Smaller Tubes 


Q.—In applying a firebrick arch to several Mikado locomo- 
tives, it is necessary to reduce the size of two of the lowest 
tubes from 3iZ2-in. to 2%-in. outside diameter tubes. Would 
you recommend a method of altering the front and rear tube 
sheets to make this change?—S. B. 


A.—The illustration shows one method of altering the 
front and rear tube sheets of a locomotive boiler when 
replacing 3!4-in. with 214-іп. outside diameter tubes 
in the same locations. 

The alteration consists of tapping out the original 
holes in the tube sheets, using a tap with 12 threads per 
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Rear Tube Sheet Front Tube Sheet 


Method of applying steel plugs to tube sheets for reducing size of 
holes to take smaller tubes 


inch tapered 174 in. in 12 in., and applying soft steel 
plugs screwed in and welded all around. The holes 
should be plugged preferably from the water side. Plugs 
are then drilled for application of the 2!j-in. tubes as 
illustrated. 


Distance from Back Head to 
First Row of Staybolts 


Q.—We have several Mikado type engines operating at a 
pressure of 225 lb. per sq. in. We intend to replace the fire- 
boxes in these engines using welding seams in place of riveted 
seams. The question has arisen as to the distance from the 
knuckle of the backhead to the first row of staybolts adjacent 
to the knuckle, both for the crown and sides of the backhead. 
Should the same staybolt layout be used with the welded firebox 
as with the riveted firebox?—C. H. D. 


A.—The general practice where templates are not 
available is to lay out the new firebox sheets using the 
old sheets as templates, thus assuring proper alinement 
of the staybolts in the new firebox with old holes in the 
wrapper sheet and backhead. 

When butt-welding the firebox door sheet to the crown 
and sides, it is preferable to have the welded seam be- 
tween two rows of staybolts as illustrated in Fig. 2. 
With this type of construction, the sheet is supported 
on both sides of the weld by the staybolts. This would 
also be true for the seam between the firebox tube sheet 
and the crown and sides. The distance from the knuckle 
of the door sheet to the first row of staybolts adjacent 
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to the knuckle on both the door sheet and the crown 
and sides would remain the same for both riveted and 
welded construction. 

The A. S. M. E. formula for determining the pitch 


Angularity of 
Tangent Lines 


Fig. 1—Door sheet applied to crown and side sheets 
by riveting 


from the staybolt next to the corner to the point of 
tangency of the corner curve, see Figs. 1 and 2, is as 


follows: 
T? 
90 M^ — 
P 


Angularity of tangent lines 


where 
P — Maximum pitch, in. (see Figs. 1 and 2). 
T = Thickness of plate in sixteenths of an inch. 
P = Maximum allowable working pressure, Ib. per sq. in. 
C = 125 for stays screwed through plates not over Ив in. in 
thickness with ends riveted over. 


Assume the angularity of the tangent lines to be 115 
deg. and the thickness of plates 3% in. The maximum 
pitch as shown in Figs. 1 and 2 for a pressure of 225 lb. 
per sq. in. would be 
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Fig. 2—Door sheet applied to crown and side sheets 
by welding 
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Cemented-Carbide 
Tool Grinder 


The illustration shows a grinder made by Thomas 
Prosser & Son, New York, for the reconditioning of all 
types of single-point tools including those of cemented 
carbide, stellite or high-speed steel. It is equipped with 
two quick-acting tables with graduated indexes which 
permit setting the tool to any desired angle. The tables 
can be almost instantly adjusted to the required angle 
due to the construction and location of the pivot point 
in the same plane as the surface of the wheel. 

The motor is reversible so that either right- or left- 
hand tools can be ground with a wheel rotating toward 
the cutting edge. The grinder is equipped with a brake 
for quickly stopping the machine and saving time when 
changing the direction of rotation. The brake is fitted 
with a replaceable brake shoe. The motor has a speed 


The Prosser cemented-carbide tool grinder is equipped for the 
accurate grinding of single-point tools 


of 3,450 r. p. m. for maximum grinding efficiency with 
both the 7-in. silicon-carbide wheels and the 6-in. dia- 
mond wheels. 

The grinder was designed especially for the use of 
either diamond or silicon-carbide cup wheels. The com- 
bination of a silicon-carbide wheel for roughing and a 
diamond wheel for finishing is often used, although more 
and more diamond wheels are being used for roughing. 
When a diamond wheel is ordered with a machine, a spe- 
cial lubricating device is furnished for the proper lubri- 
cating and cooling of the wheel suríace while grinding. 
The silicon-carbide cup wheels are mounted on steel 
backing plates and their location on the shaft is adjust- 
able to compensate for wheel wear. An adjustable light 
is installed for the proper illumination for the work on 
either table. 
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Beech Grove 


Freight-Car Shop Methods 


Att the Beech Grove, Ind., shops of the New York Cen- 
tral, the progressive or straight-line method of repairing 
freight cars is used with some modifications to adapt 
it to local shop conditions. The present program of work 
includes the making of heavy repairs to a series of 
50-ton hopper cars and to a series of 40-ton wood- 
sheathed steel-underframe box cars. An output of eight 
hopper cars and eight box cars a day is now being se- 
cured with a force of approximately 350 men in the 
freight car department. While there is nothing strikingly 
new about the straight-line method used in repairing 
them, a number of shop tools, methods and devices seem 
worthy of special comment. 

In stripping the hopper cars, for example, at the 
first position on tracks outside the steel car shop, the 
corroded, sides, ends, hopper sheets, floor sheets, etc., 
are stripped from the car and moved by a locomotive 
crane into the adjacent scrap car with a single operation 
which is believed to be unique. This method saves a 
great amount of hand labor and time, as well as con- 
tributing to safety and a generally clean and well-picked- 
up condition along the repair tracks, even at the strip- 
ping position. 


Sheet sections, pulled loose from the hopper car, are being moved to 
the scrap car with a single lift of the locomotive crane 
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The first operation in stripping steel hopper cars 
consists of burning out the rivets which hold the cor- 
roded sheets to be replaced. In this work, experienced 
operators using oxy-acetylene torches with special 
rivet-cutting tips burn through the centers of the 
rivet heads and melt out the rivets without any dam- 
age to surrounding sheets. Three or four rivets are 
left in each sheet with just the heads burned off so as 
to hold the sheet temporarily in place, but permit it to 
be jerked loose with an easy pull from the locomotive 
crane. In a few inaccessible places where there is not 
room to manipulate the cutting-torch head, rivets may 
have to be backed out. A triangular hole is cut near the 
center of each sheet for attachment of the crane hook. 

When everything is ready, a locomotive crane and 
scrap car are moved to a track alongside the stripping 
position. The large crane hook is equipped with an 
auxiliary six-way chain, having a small hook at the 
end of each of the 6-ft. chain sections. The crane cable 
is lowered until each of the six-way chain hooks can 
be inserted in one of the V-slots in a hopper-car sheet 
section, as shown in one of the illustrations. Operation 
of the crane then, in one upward movement, pulls loose 
six sheet sections which continue their upward movement 
until clear of the car sides when they can be readily 
swung over and dropped in the scrap car. Four lifts 
are usually adequate to strip a hopper-car floor system 
complete which includes the hopper sheets, floor sheets, 
longitudinal hoods, cross hoods, end sheets, etc. 

Typical of the labor-saving methods and equipment 
used in actual car repair and assembly operations at 
Beech Grove shops is that shown in one of the illustra- 
tions where a hopper car is located under a special steel 
pipe framework and all reaming is done with high-cycle 
electric tools. In this case, each tool is supported in 
a counterbalanced frame which gives complete flexibility 


Six-way chain with hooks engaging individual sheet sections ready for 
removal of the sheets with a single lift 
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Special equipment used at reaming position to permit easy and safe one-man operation of electric or air-operated tools 


of movement of the motor-driven reamer, both longi- 
tudinally, vertically and inwards and at the same time 
supports the reamer handles so that the operator is in 
no danger of losing his balance and being knocked off 
the scaffold in case the reamer sticks and the handles 
have a tendency to turn unexpectedly, with full power 
on. 
The framework at the reaming position consists of 
5-in. and 2-in. scrap superheater flues which are unsuit- 
able for further use in locomotive boilers but are still 
amply strong for structural purposes. Their frame- 
work is 36 ft. long by 18 ft. wide by 32 ft. high 
and it will be noted that two reaming positions are 
provided. The main vertical supporting posts are 
mounted in substantial concrete footings outside the 
repair track and carry a scaffold or platform 6 ft. high 
on either side of the car, supported as shown in the 
illustration and equipped with a 2-in. guard rail. A 
welded steel ladder gives easy access to each platform. 

The upper part of the 5-in. pipe frame serves as a 
support for an overhead track made of 2%-in. by 3-in. 
T-iron and arranged so that two balancers are readily 
traversed around the track for reaming from the out- 
side of the car and two additional balancers for inside 
reaming. Each balancer consists of a telescoping ar- 
rangement which gives а O-ít. vertical movement and 
counterbalances the weight of the motor by means of 
a spring suspension at the top and a wire cable. At 
the point of application of the electric motor, a bracket 
made of 2-in. bar iron is attached to the balancer and 
supports the electric motor by means of the two handles, 
adding to full safety for one-man operation. 

End scaffold boards for reaming the car ends are 
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supported by two cables with counterweights inside the 
pipes so the boards may be readily raised or lowered by 
one man. These boards are equipped with guide plates 
which keep them in position and enable them to be eas- 
ily elevated whenever it is necessary to move a car 
in or out of the reaming position. Electric connec- 
tions are provided at each center post so that the oper- 
ator does not have to get down from the scaffold to plug 
in his electric motor. The view of the reaming posi- 
tion included with this article shows an operator on the 
end scaffold board reaming an end sheet which has 
been partially renewed. 

Inside the steel car shop, a flame-cutting machine, 
shown in another illustration, is used to good advantage 
in the cutting of stacks of steel sheets to specified pat- 
terns and shapes. Referring to the illustration, the 
template or pattern which is used in guiding an extension 
of the gas-cutting head of the machine is bolted to the 
table at the left. The steel sheets to be cut are stacked 
in groups of twelve 24-іп. sheets, for example, which 
are supported on the metal framework in the right fore- 
ground of the picture. The stack edges are firmly held 
together by C-clamps and each stack is itself held rig- 
idly in place on the work table by air-operated lever 
clamps, one of which is marked L and shown prom- 
inently in the illustration. "These lever clamps are ad- 
justable in position along the operating bar B, to suit 
the length or size of the material being cut. They are 
made of l-in. by 4-іп. bar iron, arranged with a wrench 
end at the right to fit around the 2-in. by 4-in. bar B, 
which can be revolved slightly by lever connection from 
an air cylinder beneath the work table. The bottom 
equalizing lever is shown at E. 
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When the stack of sheets has been properly located 
on the work table, air is admitted to the cylinder under 
the table which forces equalizing bar E to move to the 
right. This causes bar B to revolve slightly and brings 
a downward pressure on the center of the stack of steel 
sheets by means of the clamp levers which hold the 
sheets firmly during the cutting operation. Subsequent 
release of the pressure enables the holding levers to be 
disconnected and the stacked sheets moved to the next 
position in the fabrication line. 

This flame-cutting machine is used in the quantity- 
production of many steel-car parts, such as hopper 
sheets, longitudinal hood sheets, cross hoods, floor 
sheets, etc., as compared with shearing and coping indi- 
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Air-operated lever-type clamps 
used in holding stacked car-sheet 
sections on work table while being 
flame-cut to desired shapes 


vidual sheets, there is considerable saving of time and 
manual labor in handling. Moreover, material is saved 
since the scrap pieces cut out with a torch are undam- 
aged and may be used for the production of other car 
parts of small size, whereas machine coping usually 
cuts interior material beyond any possibility of fur- 
ther use. 

Still another machine which contributes greatly to 
the efficient operation of the Beech Grove steel shops 
is the duplicating machine, shown in one of the illus- 
trations. This machine is designed to punch and cope 
steel sheets ranging in thickness from 346 іп. to 36 in., 
and with holes up to 6 in. round or 6 іп. square. A 
master sheet is simply clamped to the left end of a work 


Duplicating machine which punches 
and copes car steel sections ac- 
curately, rapidly and with no re- 
handling 
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Paint transferring pump and mix- 
ing tanks which assist greatly in 
efficient paint handling at the 
Beech Grove Shops 


table which carries the sheet to be formed clamped to 
a gage line on the right end of the table. The operator 
stands on a traveling platform opposite the master 
sheet and utilizes one hand wheel for longitudinal and 
one for transverse movement of the table. Adjusting 
the master sheet until a finder pin in the head registers 
with a center positioning hole in the pattern, operation 
of a foot-pedal switch causes the punch to operate and 
make a hole of the desired size or shape and at the 
proper location in the work sheet. 

All layout work is thus avoided (except for one mas- 
ter sheet) and maximum accuracy and duplication of 
desired shapes is secured. Sheets may be handled 6 ft. 
wide by 12 ft. long. Experience indicates that best 
results are secured when one sheet is punched or coped 
at a time. The maximum production with this machine 
is 36 strokes per min., and it is featured by a central 
lubricating system, roller-bearing electric control and 
solenoid operation of the individual punches. The use 
of the machine saves not only layout time and rehandling 
time, but assures uniform accuracy in the punched and 
coped sheets which avoids difficulty in subsequent fabri- 
cation. 

One feature of the work at Beech Grove freight car- 
shops which is not particularly new but has shown ex- 
cellent results is the equipment used in storing and mix- 
ing paints in a clean, warm paint house, with access to 
the paint supplies available from the outside, as shown 
in the illustration. All of the painting operations in 
connection with freight-car work involve the use of 
paint-spray equipment, and the paint-spray tanks may 
be filled from the outside without the necessity of going 
into the paint house. 

Referring to the interior view of the paint house, there 
are eight paint tanks of 100-gal. capacity each, mounted 
on a concrete base about 12 in. above the floor. A double 
overhead rail supports four air motors in roller-equipped 
steel frames which can be moved to desired positions over 
any four tanks simultaneously and used to drive double- 
blade agitators in the tanks, thus keeping the paints well 
mixed. The drive shaft from each motor is easily attached 
by means of a coupling to the end of the agitator shaft 
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which extends up to and through the steel tank cover. 
The motor speed is usually adjusted to about 40 r. p. m. 

At the right of the illustration, a 915-in. air pump 
is shown mounted in a steel frame and used to transfer 
paint from drums as received from the manuíacturer 
into the mixing tanks. The drum, shown in the illus- 
tration, has a capacity of 52 gal, and can be emptied, 
using this equipment, in about 10 min., without any 
manual handling. A 2-in. pipe connection is simply 
made to the air-cylinder intake, the discharge side being 
connected to the pipe line supplying the series of paint 
tanks, with shut-off valves available so that the paint 
may be forced into whichever tank is desired. The pump 
is then operated, using shop air pressure and no diffi- 
culty is experienced in handling any kind of paint except 
heavy cement which cannot be put through the pump. 

(Continued on page 211) 


Individual distribution spigots extending through the painthouse wall 
give easy access to well-mixed paint supplies 
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Welding Kinks 


By Harvey Arthurs 


For the Small Car Shop 
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Some of the methods used and the devices developed for 
car welding work in a repair shop on a small eastern 
road are shown in the accompanying photographs and 
described here. The photograph of the car shop weld- 
er's cupboard will give the reader a general idea of the 
variety of jigs that clutter up the welder's habitat. 

A typical welder's job is that of holding a passenger- 
car truck brake head. Any one who has attempted to 
build up a brake head will realize the utility of this 
device. There is no surface on the brake head that is 
square and, if it is leaned up against something, it is 
bound to slide off the bench onto the floor. This simple 
jig is so arranged that it will hold the brake head hor- 
izontal for building up the sides of the bosses. It also 
holds the head upright for building up the ends of the 
lugs. This jig is a piece of !4-in. by 2-in. steel bent to 
an angle of sufficient height to support the brake head. 
A heavy piece of steel is tacked to one leg of the angle 
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The welder's corner in the shop is decorated 
with a variety of the implements of his trade. 
Some idea of the many things that are used by 
the welder are shown in the storage cabinet in 
the large photograph at the left.—The two small 
views above show a very simple device for hold- 
ing the ordinary brake head while the worn spots 


are built up by welding. This welding jig is 
designed so that it will not slide around on 
the bench while being used 


for weight so that the jig will not slide around on the 
bench. A small foot is bent on one side to hold the 
bottom of the head from kicking out and a piece of 14-in. 
by l-in. iron is welded to the other side. This will slip 
through the brake pin hole and hold the brake head in a 
convenient flat position. Wear-resisting bronze is used 
to build up the worn places on the head and it seems to 
wear fully as long as the original metal. 

On some of the older type passenger and milk cars 
the cast-iron open-type pedestal is still in use. When 
these pedestals are removed they are completely rebuilt 
with bronze. The bronze is applied carefully and 
checked frequently for size, eliminating subsequent ma- 
chining. 

The regular steel pedestal, when worn, is planed to 
a size requiring a definite thickness of shim, or plate, 
that is, 4g in., 14 in., or 44 in. These liners are welded 
in place and when they become worn they are knocked 
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off and new ones welded on to replace them. The size 
required is stamped on the pedestal to save time for the 
welder. With the size in plain sight he does not have 
to measure each pedestal before applying the plate. 

Passenger-car truck boxes are also reclaimed by 
bronze welding and are used indefinitely, except for 
breakage. As is shown in the accompanying photograph 
no machining is needed, the worn sides of the box are 
rebuilt with the bronze and checked with the handy gage 
shown so that they will slip over the pedestal with just 
the proper amount of clearance. 

'Truck frames are oíten found with a serious írac- 
ture, sometimes running for several inches. When this 
condition exists, the fracture is veed out with a cutting 
torch, care being taken to remove all of the crack. The 
truck frame is blocked so that it will not warp out of 
line and the area near the fracture is heated to a dull 
red. The crack is torch-welded with a mild-steel rod, 
occasionally passing the torch over the heated area to 
keep it hot. A slight reinforcement is added to the weld 


Much of the older type passenger equipment used on the small 
road offers an opportunity for repair work by welding methods. 
Below are truck pedestal and brake head reclamation, building 
up truck boxes by welding and, at the right, a repair job on a pas- 
senger car truck frame in which a serious fracture was discovered 


and all overflow is washed from the under side of the 
weld. If possible this side is also reinforced slightly. 
When the welding is completed the whole section is 
again heated thoroughly and allowed to normalize. 

Another economical welding job is that of building up 
around the hole in the end of a buffer arm. It is often 
necessary to fill this pin hole because of excessive wear. 
Mild steel is used where redrilling is needed and the 
other worn parts are filled with wear-resisting metal, 
such as tire steel, applied with a slightly carbonizing 
flame. 

Hundreds of freight-car door rollers are always handy 
to the welding bench where the welder can fill the holes 
in a few of these whenever time permits. These cast- 
iron rollers are drilled and countersunk from both sides 
previous to welding so that there will be a good bond 
between the base metal and the applied bronze. The 
rollers are drilled to size after welding. 

On a number of passenger coaches the metal roof 
rusted through near the junction of the roof and the 
side panel. The rusted section is removed with a cut- 
ting torch, using a small tip and holding the torch almost 
parallel to the cut. This method of cutting leaves a kerf 
straight and free from oxide. Sheets of No. 16 gage, 
of the correct width, are formed in the boiler shop to 
the correct radius. These pieces are made in 6-ft. 


Railway Mechanical Engineer 
JUNE. 1941 


239 


strips and are held in place and tacked with either the 
electric arc or acetylene process. When tacked every 
10 in. or so the welder than back-welds the strip se- 
curely in place. 

Welding is not used as much in making freight-car 
repairs, although there is an occasional call for a: welder 
to apply a patch on a hopper door or to rebuild a worn 
brake post on a truck with stationary brake-hanger 
posts. On truck sides having removable hanger pins, 
the pin holes are often worn oblong, sometimes as much 
as 38 in. Due to the construction of these side frames 
it is an expensive job to fill these holes and redrill them. 
Therefore, several methods of repairs have been tried. 
The most successful and economical is to fashion a small 
piece of steel in the shape of a crescent. The piece should 
have an inside diameter about М» in. larger than the 
brake-hanger pin. A substitute pin is slipped in place 
and the crescent-shaped pieces are inserted in the holes 
to compensate for the wear. These pieces are then weld- 
ed as solidly as possible. The substitute pin is now 
removed leaving the holes true to size. When the hole 
in the brake hanger is plugged and redrilled the brake 
beam will be held in its correct position and not be in 
danger of dropping on the ground. 


Terminal Conditioning 
Of Pullman Cars* 


By W. T. Kidwell 


In addition to the daily handling of Pullman cars in 
and out of the yard, the testing of and repairs to air 
brakes, trucks and running gear, there are such features 
as car cleaning, maintenance of the lighting and air- 
conditioning systems, the thousand and one items of 
hardware that have to be maintained, painting, upholster- 
ing, exchange of linen, stocking car with supplies, etc., 
which the Pullman Company has to worry about. 

Pullman cars have to be aired out, rubbish collected 
and removed; plush, carpet and bedding vacuumized, 
windows cleaned and interior finish wiped down. The 
rubber tiling is scrubbed; wash basins, hoppers, metal 
work and hardware are cleaned and polished. Linen is 
exchanged and car supplies checked. 

At certain periods the cars are given special strip 
cleaning when bedding, seats, seat backs, etc., are set 
aside, and the car thoroughly blown out with compressed 
air. Also, as parts of the inside finish show signs of 
dullness the woodwork, headlinings and bunklinings are 
thoroughly washed and chamoised, and certain parts 
polished with wax. The carpet is removed and blown 
with compressed air. Blankets, mattresses and pillow 
covers are exchanged and those removed sent out for 
special cleaning. Upholstering is carefully inspected and 
repaired. Painters are constantly at work refinishing 
damaged or faded parts of the inside finish. 


Lighting and Power 


When the car leaves a terminal the lighting equip- 
ment is on its own. If something went wrong there would 
be no one, in most cases, available to make repairs until 
the car reached the end of its run. To furnish ample 
power and steady lights the equipment must be fully 
automatic. It must receive inspections and periodical 


* Abstract of a short paper presented before the March 18 meeting 
of the Car Department Association cf St. Louis. Mr. Kidwell is yard 
fereman of the Pullman Company at St. Louis, Mo. 
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attention during the yard layover to assure its good oper- 
ating condition. The power is provided by a belt-driven 
generator and battery located under the car, controlled 
by regulators usually located inside the car. It operates 
the same as an automobile system, the generator furnish- 
ing power for the lights, fans, electric razors and other 
electric appliances, and for charging the battery while 
the car is running. When the car is standing the bat- 
tery furnishes power for these devices. 

The battery must be inspected for loose connections, 
proper ventilation and the box cleaned out. Water has to 
be added occasionally, the same as in an automobile bat- 
tery. Generator brushes wear out, get stuck with dirt; 
bearings develop defects and have to be replaced. The 
belt has to be inspected for wear and other conditions, 
and has to be replaced from time to time. Generator sus- 
pensions, pulleys and belt tension apparatus must be 
inspected for defects. Regulators use carbon discs and 
are affected by dust, overheating and adjustments, and 
require checking at regular intervals. These are all 
items the car lighting man must check up on in addition 
to seeing that the wiring is not grounded, repairing 
switches, changing burnt-out bulbs and various other de- 
tails inside of the car. 


Air Conditioning and Winter Heating 


If the generator or battery fails, power for the lighting 
system can be obtained temporarily from an adjoining car 
by connecting the two with a train-line connector pro- 
vided for this purpose, but there is no similar means of 
getting cooled air when the air conditioning apparatus 
fails. Inspection of this apparatus is therefore doubly 
important. These systems consist essentially of an air 
circulating system including apparatus for keeping the 
air in motion, cooling, heating, filtering and dehumidify- 
ing. The cooling apparatus being the principal parts 
may be one of several mechanical types, or a steam 
ejector or an ice system, all in common use on Pullman 
cars, and operate much the same as household refriger- 
ators except on a larger scale. 

This apparatus is also fully automatic and only the 
closest attention at terminals by skilled maintenance men 
can provide the necessary assurance that it will operate 
properly throughout the trip. There are many operating 
parts that wear out and get out of adjustment. Various 
kinds of lubricants are used periodically. Air filters, 
strainers, condensers, motors, speed controls and vari- 
ous control boxes have to be cleaned. Operating pres- 
sures, the adjustment of pressure switches and thermo- 
static valves require close and careful checking while the 
car is laying over in the yard. These, together with 
many details of lesser importance, keep the air-condition- 
ing maintenance man always on the alert if he is to be a 
successful trouble shooter. 

It is the cooling equipment in the summer and the 
heating equipment in winter that he has to worry about. 
Along with air conditioning came the automatic control 
of temperature within the car when heat is required. 
This has progressed along with other features devel- 
oped by the car builders. The passenger riding in the 
later type cars today can set the temperature in his 
room to suit his individual idea and this temperature is 
maintained automatically. There are 45 automatic steam 
valves and 21 heating thermostats on the latest type of 
roomette car. In addition to this there are an equal 
number of relays, control switches, and the necessary 
wiring to complete this system of control. There is 
much of this apparatus to be looked over and repaired 
while the car lays over in the yard. 

The hardware in a car is something else that meets 
the eve—and a passenger is quick to complain if some- 
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thing doesn't work right. Such items as door locks, 
handles, hinges, holders and checks, subject to severe 
service, require considerable attention. Water faucets 
must always provide a liberal flow of water, and not 
leak ; basin drains must be kept clean so water will drain 
out quickly. There is the water raising system with 
its automatic air-pressure control valves, filling valves, 
strainers, etc., that have to be looked aíter. 

Hopper valves, especially on newer cars where the 
hopper folds back into a small cabinet, are highly com- 
plicated pieces of mechanism and subject to such defects 
as those caused by small grains of sand lodging on the 
valve seat, getting out of adjustment, worn gaskets, etc. 
Window glasses and mirrors get broken; window shades 
get out of fix, screws come loose that may catch and 
tear a passenger's clothing. These, together with hun- 
dreds of smaller items of hardware on a car, require 
the constant attention of highly skilled mechanics. 

The casual observer hasn't the slightest conception of 
what is required in the way of yard maintenance to pre- 
sent a car in neat and orderly appearance, with all the 
facilities provided and functioning properly for his use 
and comfort. Were he to step into a railroad yard and 
watch the maintenance organization board the car and 
look after their work, to say he would be amazed is only 
putting it mildly; but it is a vital part of the Pullman 
service, and it is only a part of the whole job because, 
as all of you know only too well, the part your organiza- 
tions take care of is equally voluminous and complicated. 
All of us, if we are to work together smoothly and effi- 
ciently must know something of the other fellow's job. 
What we are providing for the railroad passenger is 
something he accepts as a single unit when he buys his 
ticket, and to produce this successfully we must work as 
a single unit. 


Beech Grove 
Freight-Car Shop Methods 
(Continued from page 237) 


The paint at the bottom of each drum is usually thinned 
out slightly to make sure that it will flow freely. Ex- 
clusion of air from the paint cylinder avoids any possi- 
bility of the paint drying on cylinder walls or piston 
packing grooves and thus making the pump inoperative. 

The use of this paint pumping equipment saves much 
handling of heavy paint drums, and the distribution of 
the paint at the outside spigots is found to save time 
and promote cleanliness in the paint house. Drip buck- 
ets are used to avoid waste and keep the outside grounds 


A neat and impressive safety 
first board which first greets 
the eye on entering the Beech 
Grove, Ind., shops of the Big Four 
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clean. Paint supplies are always easily available and 
are kept in a well-mixed, warm and easy-flowing condi- 
tion, the latter being a particular advantage in winter 
when low temperatures prevail. 


Speetaele-Type 
Safety Goggle 


An on-center safety goggle of the spectacle type has been 
announced by the American Optical Company, South- 
bridge, Mass. The features of this goggle include a 
double-braced bridge developed for hard usage, a design 
that conforms to the orbit of the eye, comfortable rock- 
ing pads and insulated, heat-resisting temples that are 


On-center safety goggle made by the American Optical Company—It 
can be equipped with wire-mesh side shields 


perspiration proof. The goggles are available in three 
eye and bridge sizes. They are equipped with Super 
Armorplate clear or Calobar lenses. 

In addition, this goggle can be obtained with wire- 
mesh side shields which give extra protection against 
particles striking from the sides. These screens are non- 
corroding and easily cleaned. 


WILL RUIN OUR CHANCE | 
FOR A PERFECT | 
SAFETY RECORD | - 


High Spots in 


Railway Affairs... 


Daniel Willard 
Made Chairman 


"Uncle Dan" Willard, as he is familiarly 
known, was advanced to the newly created 
office of chairman of the board of the 
Baltimore & Ohio at the end of April, when 
at 80 he resigned the presidency to which 
Roy B. White, president of the Western 
Union, succeeded. Few railroad executives, 
if any, have made such a deep place for 
themselves in the hearts of railroaders, as 
well as of the general public. He is listened 
to attentively in Washington, both by the 
Administration and on The Hill. He is 
held in high regard by railway executives, 
even though he has a mind of his own 
and knows how to fight—and fight hard. 
He rates high in the minds of railroad 
workers. Few executives have had so varied 
an experience in climbing from the bottom 
of the ladder to the highest rung. Mr. 
Willard has an unusually keen appreciation 
of the importance of good public relations, 
as well as good employee relations. Cer- 
tainly he has understood how to appeal to 
the public mind and sell his railroad, as 
well as railroading in general. He demon- 
strated the value of pageantry to that end 
in the celebration of the centenary of the 
Baltimore & Ohio in 1927. Summoning Ed 
Hungerford, with his rare gift of show- 
manship, they staged The Fair of the Iron 
Horse at Halethorpe. During its existence 
of only 21 days, a million and a quarter 
people flocked to its gates. It proved to 
be the forerunner of The Wings of a Cen- 
tury at the Chicago Exposition, and Rail- 
roads on Parade at the New York World's 
Fair. 


Lord Stamp Killed 


The “strafing” of Britain was brought home 
more keenly to Americans, and especially 
to railroaders, in the loss on the night of 
April 16 of Lord (Josiah) Stamp, chair- 
man and president of the executive com- 
mittee of the London Midland & Scottish 
Railway, and an internationally known 
economist. He was killed instantly in a 
Nazi air raid, at his home in Kent, a 
suburb of London, together with Lady 
Stamp and their eldest son. Only a little 
more than a month before, on March 7, 
he had presided at the annual mecting of 
the L. M. S. On that occasion he paid a 
high tribute to the late Lionel Hichens, a 
director of the company, speaking of him 
as "another victim on Hitler's murderous 
list.” Lord Stamp was not born a member 
of a titled family, but started his career at 
16 as a minor civil service clerk, and for 
23 years remained in government tax work. 
During his spare time he studied at the 
London University, finally winning his doc- 
torate. He was knighted for his service 
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on income tax problems and represented 
Great Britain in drafting the Dawes and 
Young Plans in 1924 and 1929, respec- 
tively. In 1938 he was raised to the peer- 
age. Lord Stamp.did much to transform 
the L. M. S, by bringing a scholarly ap- 
proach to its problems. This is well illus- 
trated by the establishment in 1930 of a 
department of research, with a vice-presi- 
dent in charge, and also by the organization 
of free evening classes for employees, and 
then the establishment of the School of 
Transport for railroad officers. 


The Safety Problem 


Accidents have been on the increase in in- 
dustry and transportation as production 
has been speeded up for war materials and 
to meet the demands of our national de- 
fense program. The exposure possibilities 
have been very greatly increased; at the 
same time new and untrained workers have 
been taken on in large numbers. One in- 
dustrial community has even found that the 
increase in traffic accidents has been due 
very largely to the increased number of 
workers motoring back and forth between 
their homes and jobs. Loss of time and 
material caused by preventable accidents 
is just as serious as that caused by sabot- 
age. The experience on many railroads 
has indicated that it is possible largely to 
reduce accidents if adequate accident pre- 
vention programs are aggressively pro- 
moted. Is there any good reason why the 
roads in general cannot approximate the 
high standard of performance of those 
that are now in the lead? 


Railroad Research 
In Time of War 


The late Lord Stamp of the London Mid- 
lang & Scottish Railway, was justly proud 
of the research department he established 
on that road in 1930. In his address, as 
chairman at the annual meeting of the L. 
M. S. in March, he referred to its adapta- 
bility to war requirements. “Wartime con- 
ditions,” he said, “have given rise to many 
problems on which the work of our re- 
search department has been of very great 
value. This is a scientific war, and such 
problems as substitute materials. salvage, 
A. R. P. (Air Raid Protection) and black- 
out can only be solved quickly and effec- 
tively by scientific methods. Research in 
government establishments can suggest gen- 
cral solutions, but your organization bene- 
fits greatly in having its own department 
to adapt these general principles to its par- 
ticular needs. Let me give you two ex- 


(Turn to second left-hand page) 


amples. Signal boxes must remain in 
action during air raids, and you know the 
danger from flying glass. The research 
department began work on this problem 
before the war, and when the need arose 
we were able to treat the windows of our 
signal boxes so effectively without inter- 
fering with clear vision, that in boxes so 
treated we have not yet had a single man 
injured by glass splinters. In one case the 
signalman was literally wrapped in glass 
without being scratched. You can guess 
what this has meant to the confidence of 
the men and, therefore, to operating effi- 
ciency. Then the innumerable lighting 
problems of the blackout in goods sheds 
(freight houses), marshalling yards (classi- 
fication yards), and elsewhere have been 
tackled jointly by our lighting section, and 
the research department, and scientific 
methods have enabled us to combine safety 
from observation with the best permissible 
lighting.” 


“Gadgets” and 
The World War 


Were it not for the seriousness of the sit- 
uation in Britain, and particularly in Lon- 
don, one could get a real laugh from some 
of the discussions in our British contem- 
porary, the Railway Gazette. So far as 
the appearance of that paper is concerned, 
one would hardly imagine that it was pub- 
lished in the focal spot of the World War. 
In spite of the toll that the war is taking. 
we find alongside of articles and editorials 
on the railways in the war, the same sort 
of pithy comment about ordinary details as 
in pre-war days. A typical instance of this 
is the fact that on one of its editorial pages 
containing a discussion of “Railways in the 
War Effort,” there is a shorter comment 
on “An Irrepressible Word.” “We thought,” 
says the Railway Gazette, “that the word 
‘gadget’ had relapsed into the obscurity in 
which we hope in due course will bury 
other elastic terms of ephemeral value, such 
as ‘Blitz,’ ‘Molotov’ and ‘axis,’ and are glad 
that the Air Ministry has given a lead 
toward its suppression by ascribing the 
growing toll of enemy night bombers to 
‘other devices,’ which effectively conveys 
‘gadgets’ to the unlearned mind, without 
shocking the sense of euphony." Then it 
makes this peculiar statement : "It is a mis- 
fortune of the railways that their most 
commonplace equipment remains perpetu- 
ally novel and surprising to a large section 
of the public." American railroad men 
might well regard this latter fact as íor- 
tunate, rather than unfortunate. Certainly 
the American railroads owe a great deal 
to the so-called railroad fans, who boost 
for them, in season and out of season. and 
to whom no detail of railroading seems to 
lose its novelty and appeal. 
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GREATER HAULING CAPACITY... 


20 new being delivered 


by LIMA to the Southern Pacific 


These twenty new and improved DAYLIGHTS bring the total fleet up to forty 
of this type of Super-Power Streamlined Steam Locomotives that have been 
built by Lima for the Southern Pacific. The Locomotives will be used to 
power the new “Overnight” passenger trains that the Railroad has inaugurated 
between San Francisco and Los Angeles as well as the famous “Daylight” 
trains between the two cities. In addition to passenger service, these Locomo- 
tives will also be used to power the overnight “Hotshot” freight that the 
Southern Pacific has so successfully been using to reclaim LCL freight. 


The Southern Pacific has recently placed an additional order for ten more of 
these locomotives which will bring the DAYLIGHT fleet up to fifty high-speed 
Super-Power Lima-built Locomotives. 


INCORPORATED, LIMA, OHIO 
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A. A. R. Appropriates $83,000 for 
Counterbalance Tests 


Directors of the Association of Amer- 
ican Railroads at their April meeting in 
Washington, D. C., approved a recommen- 
dation of the Mechanical Division and ap- 
propriated $83,000 for tests of counter- 
balances for locomotive wheels. The loca- 
tion of the tests has not been determined, 
but it was stated that they should be con- 
ducted at some point where there would 


be available 20 miles of ‘reasonably 
straight" track, including five miles of 
tangent. 


Symposium on Railway Motive 
Power for A. S. M. E. Meeting 


Several papers on the design, operation, 
utilization, etc., of steam, Diesel-electric, 
and electric locomotives give promise of 
particularly interesting Railroad Division 
sessions during the semi-annual meeting of 
the American Society of Mechanical Engi- 
neers to be held at the Hotel Muehlebach, 
Kansas City, Mo., Monday, June 16, to 
Thursday, June 19, inclusive. For these 
sessions on Tuesday, June 17, the following 
program has been arranged: 


Comparison of Operation of Steam vs. Diesel- 
Electric Locomotives in Railrcad Service, by 
hapman, mechanical assistant, Atchison, 

Topeka & Santa Fe. 

Modern Steam Passenger Locomotive—Research 
and Design, by P. W. Kiefer, chief engineer 
motive power and rolling stock, New York 
Central. 

Utilization of Steam Passenger Locomotives, by 
A. A. Raymond, эреде fuel and loco- 
motive performance, New York Central. 

The Modern Steam Locomotive in Freight Serv- 
ice, by C. Pond, assistant to superintendent 
motive power, Norfolk & Western. 

Electric Locomotive Operation, by H. C. Grif- 
fith, electrical engineer, Pennsylvania Railroad. 

Advance in Locomotive Tender Design, by M. C. 
Haber, mechanical engineer, Research and Me- 
chanical Standards Department, Union Pacific. 


Other divisions contributing to the tech- 
nical program for the semi-annual meeting 
are Power, Process Industries, Materials 
Handling, Fuels, Hydraulic, Heat Transfer, 
and Management. The Engineers’ Council 
for Professional Development is also spon- 
soring a series of sessions on topics oí 
broad professional import. 


Sir Nigel Gresley 


Sır Herbert Nigel Gresley, chief mechan- 
ical engineer of the (British) London & 
North Eastern since 1923 and locomotive 
engineer of its predecessor the Great North- 
ern from 1911 to 1922, died at Hertford, 
England, on April 5. Sir Nigel, as he has 
been known in recent years, had an unusual 
career. It began at the Crew Works of 
the London & North Western where he 
served his apprenticeship under the late F. 
W. Webb. He later served under Sir John 
Aspinall and H. A. Ivatt whom he suc- 
ceeded as locomotive engineer on the Great 
Northern. His experience included the 
supervision of the test room on the Lan- 
cashire & Yorkshire at the Harwich shops, 
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locomotive running shed foreman, outdoor 
assistant in the carriage and wagon depart- 
ment, assistant works manager and assist- 
ant superintendent of the carriage and 
wagon department. In 1905, he entered the 
service of the Great Northern as carriage 
and wagon superintendent, from which posi- 
tion he succeeded Mr. Ivatt as locomotive 
engineer. 

The contributions to railway engineering 
for which Sir Nigel is best known are the 
three-cylinder single-expansion locomotive 
which he long championed and the combi- 
nation valve motion by means of which the 
two outside valve gears provided motion 
for the valves of all three cylinders; the 
development of the Pacific type to accom- 
modate wide fireboxes and large grate 
areas and extensive, though ultimately un- 
successful, experimentation with a high- 
pressure water tube boiler. He had much 
to do with the development of high speeds 
in England; the streamlined "Silver Link" 
locomotive, designed for the "Silver Jubi- 
lee" train, has to its credit on a special 
run a speed of 112 m.p.h. On its regular 
run it made 232 miles in four hours. 

In the field of rolling stock, Sir Nigel 
is best known for the development of the 
double-bolster trucks now standard under 
L. & N. E. passenger cars and of the sys- 
tem of articulation in which two or more 
car bodies are carried on three or more 
trucks. He also is said to have introduced 
electric cooking on trains in England. 

Sir Nigel was long an advocate of the 
establishment of a locomotive testing plant 
in England, and it said that he had made 
some progress in gaining acceptance for the 
idea, which the advent of the war swept 
away. 


Baldwin Delivers Its First 
Army Tank 


Tue first medium M-3 combat tank built 
by the Baldwin Locomotive Works was 
put through its paces on April 23 in a 
special ceremony at Eddystone, Pa., and 
turned over to Major D. N. Houseman, 
executive officer, Philadelphia Ordnance 
District, by Vice-President W. H. Winter- 
rowd. Before a body of distinguished guests 
and under the shadow of two eight-in. rail- 
way guns recently built by Baldwin, Num- 
ber one tank ran 30 m. p. h. on the test 
track. Among other demonstrations oí eí- 
ficiency it was braked within 40 feet after 
a speed of 20 m. p. h.; traveled success- 
fully over a strip of railroad ties and ran 
down flag markers placed in consecutively 
difficult positions. Also the tank was driven 
several times over a specially prepared 
mound of earth approximately 40 ft. high 
at the center and having an incline of ap- 
proximately 50 degrees. 

The Baldwin M-3 tank weighs 29 tons 
and is powered by a 400-hp. radial Wright 
Cyclone engine. It carries a crew of seven, 
and a battery of guns including a 75-mm. 
semi-automatic, a 37-mm. semi-automatic 
and four 30-caliber machine guns. The 
tank was turned out at the plant three- 
quarters of a year ahead of schedule. It 
is expected that others will follow soon. 

Brief addresses were delivered at the 
ceremony by Mr. Winterrowd, C. E. Brin- 
ley, president of Baldwin; Major House- 
man; Under-Secretary of War, R. P. Pat- 
terson; Colonel W. W. Warner, chief of 
Artillery Division, Ordnance Department 
and William L. Batt, deputy director, Of- 
fice of Production Management. 


The Baldwin Locomotive Works turned out its first medium M-3 fighting tank on April 23 
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PANKLIN SYSTEM 
piso 


MACHINE EFFICIENCY (DATA OBTAINED FROM TEST PLANT) 


The inherent advantages of the Franklin 
System of Steam Distribution over a con- 
ventional valve gear and piston type valve, 
permit a marked improvement in the ma- 
chine efficiency of the locomotive. Out- 
standing features that contribute towards 
this are: 


1. REDUCED FRICTION 

(a) The short intermittent lift of the poppet valves, 
as contrasted with the travel of the piston valves, 
with their rings, drastically reduces the power re- 
quired for valve operation. 

(b) By driving direct from the crosshead and elimi- 
nating the conventional outside cranks and rods 
necessary in a piston valve arrangement, there is a 


further reduction in the power necessary to actuate 
the steam distribution system — at 500 r.p.m. the 
poppet valves and their driving mechanism require 
only 3.30 horsepower. 


2. BETTER LUBRICATION 

Piston valves require lubrication over the entire 
sliding surface. Poppet valves require lubrication 
on their valve stems only, which are not in direct 
contact with the steam. The mechanisms actuating 
the poppet valves (valve gear box and cam box) 
are fitted with anti-friction bearings and operate 
in a bath of oil. 

3. LIGHTER IN WEIGHT 

A twelve inch piston valve weighs approximately 
132 Ib. The weight of the multiple poppet valves to 
be moved at one time is approximately 13 Ib. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


June, 1941 


NEW YORK 
CHICAGO 
MONTREAL 
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Equipment Depreciation Rates 

EQviPMENT depreciation rates for six 
railroads, including the New York Central 
and the Norfolk & Western, have been 
prescribed by the Interstate Commerce 
Commission in a new series of sub-orders 
and modification of previous sub-orders in 
No. 15100, Depreciation Charges of Steam 
Railroad Companies. 

The composite percentage for the N. Y. 
C. is 3.22 per cent, that ior the N. & W., 
3.62 per cent. Included in the prescribed 
rates for the N. Y. C. are those applicable 
to equipment leased from the Peoria & 
Eastern; another of the six sub-orders va- 
cates a previous one which had prescribed 
rates for P. & E. equipment. 


12,200 Air-Conditioned Cars 


Crass I railroads and the Pullman Com- 
pany had 12,200 air-conditioned passenger 
cars in operation on January 1, according 
to the Association of American Railroads. 
This was an increase of 485 compared with 
the number of air-conditioned passenger 
cars on January 1, 1940. 

Of the total number of such cars, Class I 
roads on January 1 had 6,961, an increase 
of 365 compared with the same date last 
year. The Pullman Company had 5.239 
air-conditioned passenger cars in operation, 
or an increase of 120 compared with Janu- 
ary 1, 1940. 


Car Builders Complain 


of Steel Shortages 

Екегснт car builders, through the Ameri- 
can Railway Car Institute, are filing com- 
plaints of postponed schedules of steel de- 
liveries which are causing shutdowns of 
their erection tracks. The attention of the 
Office of Production Management at Wash- 
ington was drawn to the seriousness of the 
steel situation about a month ago by both 
the railroads and builders. Preference de- 
livery of steel was requested to insure con- 
tinued immediate production on the large 
number of freight cars urgently needed to 
handle the increasing volume of defense 
production. No action has been taken and 
the situation has since become even more 
acute. 

Plant shutdowns are many. One of the 
leading plants reports an actual forced 
shutdown of its erection track for as much 
as 60 days, or an estimated loss of pro- 
ductive capacity of about 1,000 cars for 
this particular plant. Steel deliveries have 
been postponed two and three months— 
with several plants, in some instances, un- 
able to secure any definite delivery promise. 
Several steel mills are said to be refusing 
further orders. 

Equally serious—with the enforced delay 
in freight car deliveries—is the loss of 
labor. Apprehension is felt that with the 
shutdown of plants skilled labor will dis- 
perse not to be regained when steel be- 
comes available. The opinion prevails that 
if the large volume of cars now awaiting 
production and the larger volume of orders 
expected for 1942 and 1943 are to be de- 
livered to the railroads as required, some 
provision making steel available to the 
builders is immediately necessary. 
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Eastman Says Government 
Should Buy the Cars 


CHAIRMAN Joseph В. Eastman of the In- 
terstate Commerce Commission feels that 
the cost of any excess transportation de- 
mands upon the railroads in anticipation of 
national defense needs over and above those 
normally needed by the country should be 
borne by the federal government. This 
view was made known in an address de- 
livered by the I. C. C. chairman before the 
National Association of Mutual Savings 
Ranks at Philadelphia, Pa., on May 7. 

Mr. Eastman feels that the country's 
transportation system can carry the burdens 
which will be placed upon it, but he also 
is aware that there are possible dangers 
in the transportation situation. The chief 
danger lies, he thinks, in the things that 
cannot be or are not foreseen and the fail- 
ure to plan and be ready for all possible 
contingencies. “Have е railroads,” he 
asked, "and the other carriers been told 
clearly and definitely by those in charge of 
defense production what they will be cer- 
tainly called upon to do if that program is 
stepped up to the utmost possible extent? 

lí the railroads and other carriers have 
this information, Mr. Eastman can see two 
particular dangers. One lies in the fact 
that the railroads and other carriers are 
private enterprises and it is the duty of 
the managements to safeguard the interests 
of the owners. As a result, the tendency 
will be, he believes, in such circumstances 
to be conservative in assuming financial 
obligations which will be permanent, in 
order to meet the defense needs which, it 
is hoped, will be temporary. 

The other danger, in Mr. Eastman's opin- 
ion, is that the transportation problem will 
be dealt with too much as though it were 
a railroad problem exclusively. 


A. A. R. Approves Freight 
Car-Buying Program 


A PROGRAM calling for a net increase of 
120,000 cars for the anticipated traffic of 
1942 (43,680,000 carloads) and a further 
addition of 150,000 cars for the traffic of 
1943 (estimated at 48,048,000 carloads) was 
adopted by member roads of the Associa- 
tion of American Railroads at its spring 
meeting at Chicago on May 12. This pro- 
gram is in addition to the one adopted a 
year ago, which called for the acquisition 
of 100,000 new cars for handling the 1941 
traffic. According to a statement issued by 
the Association, the railroads will have 1,- 
617,000 serviceable cars when the peak load 
of 1941 occurs in October. Of these, 168,- 
000 will be new and 27,000 will be cars 
that have been rebuilt since the war broke 
out. This will be 156,000 more serviceable 
cars than they had when they handled the 
peak business of October, 1939. In addi- 
tion, they will have 1,000 new locomotives, 
including 375 steam and 625 electric and 
Diesel, in service in October. 

Discussion of the car-building capacity 
of plants indicated that car builders have 
a productive capacity of about 150,000 cars 
annually, while that of the railroads' own 
shops is about 60,000 cars a year. It was 
the consensus of the meeting that priorities 
will not have to be established in order 
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to provide the commercial freight car build- 
ers, as weil as railroad shops, with the 
steel and other materials needed for the 
new equipment unless the Office of Pro- 
duction Management and the defense com- 
mission are forced to establish priorities 
generally. Ralph Budd, president of the 
Chicago, Burlington & Quincy, and trans- 
portation commissioner of the Advisory 
Commission to the Council of National 
Defense, cautioned the railroads however, 
not to make more inroads upon the nation’s 
steel supply than is necessary to carry out 
their equipment program. 

The adoption of this program followed a 
survey of equipment needs which the direc- 
tors of the A. A. R., at their meeting in 
Washington on April 25, directed the Car 
Service Division to make. 

At a meeting on May 1, in connection 
with equipment to handle the current year's 
business President Pelley presented to the 
Priorities Division, Office of Production 
Management, a statement showing that rail- 
road requirements for steel during the 
remainder of 1941 will total 4,914,556 tons. 
That figure includes requirements for rail. 
track materials, etc., as well as equipment, 
and 1,497,514 tons for the car builder: 
and 103,622 tons for the locomotive 
builders. 

Another subject discussed at the May 12 
meeting of the Association was the possi- 
bility that the federal government may 
transfer many of the vessels now operat- 
ing in intercoastal service and thus cause 
the diversion to the railroads of intercoastal 
trafic now moving via the Panama canal. 
As much as 40 per cent of the inter- 
coastal tonnage, it was established, would 
move by rail This would be equivalent 
to approximately 450 cars a day and in 
peak periods would amount to as much as 
700 cars a day. 

The meeting also considered the move- 
ment of grain from the southwest and 
approved an order, to be issued by the Car 
Service Division, directing eastern lines to 
return all western lines’ box cars empty at 
once and calling upon western lines to route 
eastern lines box cars to owners, loaded, 
immediately. 

Meanwhile the American Railway Car 
Institute has informed the Association of 
American Railroads that, if the car build- 
ers can succeed in increasing man-power 
and securing the necessary materials, thev 
can produce up to 35,000 cars during the 
period October 1 to December 1, 1941, in- 
stead of 22,500 as had been previously 
estimated provided orders are placed im- 
mediately for this equipment and in lots of 
not less than 1,000 cars of each type. (It 
is estimated that the car builders are booked 
to capacity for delivery prior to the first 
of October. 

Further, with this backlog, and run- 
ning on an increasing schedule of produc- 
tion, a canvass of the industry indicates. if 
orders are placed with individual car build- 
ing plants in lots of not less than 5,000 
of each particular type of car required, that 
an additional 160,000 cars can be produced 
between January 1 and October 1, 1942. It 
is reported that deliveries of this number 
of cars, however, can be achieved only ii 
orders and details are settled by July 1. 
1941, and if they are cars of standard con- 
struction. 
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The problem of supporting brick arches of unusual length, which Improved Arch Support for 


the largest fireboxes 


* 


Adapted to any type of 
locomotive 


* 


Reduced honeycombing, flue 
plugging and cinder cutting 


* 


Improved circulation in side 
water legs 


is the result of the demand for increased boiler horsepower, has 
been effectively solved by the Security Circulator, a develop- 
ment of the American Arch Company. 

In addition to achieving the original object of improved sup- 
port many other benefits have accrued. The reduction of honey- 
combing and cinder cutting lessens the maintenance of the boiler. 


The Security Circulator itself is extremely lowin maintenance costs. 


On the Security Circulators that have been installed during the 
last six years, performance has been thoroughly proved by over 
10,000,000 locomotive miles of service. 


AMERICAN ARCH CO., INC. 


NEW YORK * CHICAGO SECURITY CIRCULATOR DIVISION 
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Southern Shopmen Vote for Six- 77 ERA POE 
Day Week Orders and Inquiries for New Equipment Placed 


Some 7,500 shopmen of the Southern, Since the Closing of the May Issue 


during the week of April 14, voted to can- Босомотуйк: Одон 
cel the five-day week clause in their con- No. of 
tract, thus extending the basic work week T Е Road ENT iin n. s и ви 2 ш 
4 . . m Alabama, ennessce N Northern... Ston Diesel-elec, eneral Electric. Co. 
from 40 to 48 hours. Cancellation in this Aluminum Со, of Атена ........ 1? 650-hp. Diesel-elec. Whitcomb Loco. Cu. 
manner is provided for in the contract. Nie & Atha AARON Т, а elev. General Electric Co. 
Atlantic Steel бо... os Ru hp. Diesel elec. 'hitcomb Loco. Co. 
The management agreed to the cancella- Brooklyn Navy Yard ............ p 300 hp. Diesel-elec. Whitcomb Loco. Co. 
tion and notified employees that the six- Canadian Pane TETO EER 20 E Duas Montreal Loco. Wks. 
Е i 5 n UR КС 600 hp. Diesel-elec, ectro- Motive Corp. 
ce er would be restored, effective Chicage & ih Western n 10-р. Diesel-hysiraulic Whitcomb Loco. Co. 
Mav 1. Chicago, Milwaukee, М. Paul A 
ш а аа анд Mere attis ecd “ їхо-һр. еен Whitcomb Loco. Co. 
2 ien hp. Diesel elec. eneral Elec. Co. 
Day & Zimmerman ........ ite Se 4 390 hp. Diesel elec. Whitcomb Loco. Co. 
. Denver А Rio Gramle Western... 1 Asochp, Diesel elec. General Electric Co. 
SKF President Gets Gantt Medal 4+ Sang hp, Diesel elec. Electro-Mctive Ccrp. 
$0 Тим hp, Diescl ela. American Loco. Co. 
WirLIAM L. Batt. president of SKF In- Yi ED : "o0 нор. Diesel elec. Baldwin Loco. Wks. 
h 3 cast Erie Commercial oo... 0... 22x 1 65-ton Diesel-elec. General Electric Co. 
dustries, Inc., and deputy director, Produc- Electro: Metallurgical ii... 2! хор. Diesel-elec, Whitcomb Loco. Co. 
tion division, Office of Production Man- TRE Si E үк E 12 үт, Cias mesh. Whitcomb pos (s 
D ons D ‹ d orp А SOton Diesel- C. с! . . 
agement, was awarded the 1940 Gantt Ме- Mason Constructe aur ze po nn hp. Dieselelec. Whitcomb Loco. Co. 
morial Gold Med inner on - 5 Midvale Co. ear erresa taiar ua 22 320. hp. Diesel-elec. n Ж 
pur 2014 4 d a T on April | Sr | 1) тоно Dice elec. Whitcomb Loco. Co. 
22 in See aay with a t av manage- Minneapolis; St. Paul & Sault Ste uml - G 
ment conference on national defense o Marie... СЕЕ : ! Аха hp. Diesel-elec. eneral Electric Co. 
т Ж О a d е of the Missouri & IHlinois Bridge & Belt.. 1 3x0 hp. Diesel-elec, General Electric Co. 
American Society of Mechanical Engineers Newfoundland аас W282 Montreal Loco. Wks. 
in Philadelphia, Pa. The Gantt Gold Medal New York, New Haven X Hartford 55 4,000-hp. Diesel-elec. American Loco. Co, 
y 2 ‘ t 44-ton Diesel-elec. Ge 1 Elec. Co. 
was established in 1929 and is awarded an- Pennsylvania Forge Co. ...... XT n php. Gas mech. Whitcomb Lacon бе. 
nually by a board made up of representa- гоа: Bethlehem A New Eng 
: ы mee EMI rss screen a relie suena ; шора Pee 23 600-hp. Diesel-elec. Electro-Motive Corp. 
tives of the A. S. М. E. and the Institute Robervale & Saguenay 2... : ir хер. Diesel elec. Whitcomb erant 
of Management. Mr. Batt was cited "for Reading lees ss ` =. ES ао ] Electro Motive Corp 
2: a И 2 3 2 o00-hp. Diesel-elec. 28 п й 
distinguished. and liberal-minded leadership re | E tanh реле] elec. American Loco. Co. 
in the art, science and philosophy of indus- Rochling's, Jehn А. Son. Co. oo... n 190-hp. Diesel-hydraulic Whitcomb Loco. Co. 
trial in both М Scullin Steel Co ix К n 320. hp. Diesel-elec. Whitcomb Loco. Co. 
ria management in both private and pub- South Buffalo i. ee eee 3 L,000-hp. Diesel-elec. American Loco. Co. 
lic affairs." Steet Г АЦЫ РЕТКИ 8) оп Diescl-elec. General Electric. Co. 
A M . к : Stone ester gee aa ee Le. E 500-hp. Diesel-elec. Whi I . C». 
Mr. Batt, in addition to his duties cited Texas Pacific-Missourt Pacitic Term EA AE M SL E? 
above, is chai Н Ad. nal R. R. of New Orleans... 1 660 hp. Diesel-elec. American Loce. Co. 
i airman of the usiness Ad Union. Carbide 1 ИЕН Diescl-el Whit b Loco. С 
id 2 ts A pon Mac Е 300-hp. Diesel-elec. itcom co. Co. 
visory Council of the United States De- United States Navy Dept. с... 1 Stun Diesel-elec. Whitcomb Loco. Co. 
partment of Commerce; chairman of the | akton: Dieselielec- Atlas Car & Mfg. Co: 
division of ene ° d ind ial ORAL 21 50-ton Diesel-elec. H. K. Porter Co. 
gineering and industrial re- UL S. War Dept. oo... eee. БЫ 190-hp. Gas-mech. Whitcomb Loco. Co. 
search of the National Rescarch Council aC Quee American. Loco- Со. 
and chairmancot the board f he A rs А | . | Ы 45-ton Diesel-elec. General Electric Co. 
e аг ot the American Vanadium Corp, of America ....... 12 210-ћр. Diesel-mech. Whitcomb Loco. Co. 
Management Association. He was presi- Wabash MED ОНАН 1 660-hp. Diesel-clec. American Loco. Co. 
dent of the A. S. M. E. in 1936 di Wabash Portland Cement Co. oo... 1? 190-hp. Diesel-mech, Whitcomb Loco. Co. 
ENS . Bin and in Westinghouse Elec. X Mfg. Co. .... n 320-hp. Diesel-elec. Whitcomb Loco. Co. 


1938 acted as chairman of the executive 


committee of the Seventh International Locomotive ISguinies 


Мап > т $ Canadian Pacific ................. 15 4-62 
D REN Conference in W ashington, New York Central eee ea 15 МЕМ ооа hater Sty, Stranded Ne 
Poe 15 380and 600-hp. eee eee 
Diesel electric 
FREIGHT-CAR ORDERS 
Equipment Purchasing and No. of Type of Car Builder 
Modernization Programs . Rit fats 
Я American Gas & Electric Со. ..... 6 100-ton well American Car & Fdry. 
The Alabama, Tennessee & Northern.— American Locomotive Co. i T. ton flat american Car & Fdry. 
9 * merican Refrig. Transit 50 i t "0. $ 
Authorization has been granted the Ala- Ann Arber ..... dier RU 25 SS ion Kepner Co. shape 
bama, Tennessee & Northern by the district Atlantic Coast Line .............. ИШ 50-ton bix American. Car & Fdry. 
А Е х 50- " К: 
court to purchase а 300-hp. Diesel-clectric 200 stan Sto а e агу. 
locomotive. It has also been authorized to лн) un nter | Mt поп 
s дон 50- Кя s 
purchase two used locomotives from the . | M. Foton covered. bopper Bethlehem 
Gulf, Mobile & Ohio. Baltimore & Ohio ................. 2; 70-ton gondola Bethlehem Steel 
ee & Ohio.—The B. & О. has Bostan & Маше EM ETE uc СЕРИИ center Co. there 
asked the Interstate Commerce Commission anadian Pacific ................. 250 50-ton hopper Magor Car Corp. 

" aer po Chicago & North Western ......... 500 50-ton box Americ Car & Fdry. 
for authority to assume liability for $5,880,- E 500 — S0-ton box Pullman Standard ^5 
000 of equipment trust certificates, maturing азо Reek Toland A Patigi quas 1.000  50-ton box Pressed Steel Car 
in 10 equal annual installments of $588,000 S AWAS SE NAN aa 0) S0-ton АР [American Car & Fdry. 
on June 1 in each of the y 2 | 50 70-ton covered һоррег : 

t ү inclusi ig years from. 1942 Detroit, Toledo & Ironton ......... 50 Hopper ER Greenville Steel Car Co. 
(9) i , Inc py The proceeds will be Denver & Rev Grande Western .... 300 un box Pressed Steel Car (Cv. 
used as part of the purchase price of new КК J- «Flat Со: shops 
БО кал osti А tal of 7 400,510 new Erie аана 70 Caboose Co. shops 

quipment costing a total o $7,400, and Kansas City Southern ............. 50  50-ton auto Я 
consisting of 150 50-ton, 50 ft. 6 in. steel ZUM eye DOR Pallman-Standard 

j е R 4 75 -ten hopper 

box cars; 50 50-ton, 50 ft. 6 in. steel box Lehigh & New England ........... 15%  70-ton hopper-bottom American Car & Fdry. 
cars with end door; 50 50-ton, 50 ft. 6 in. А St. Paul & Sault Stc. as : Р 
steel automobile box cars; 150 70-ton, 26 Missouri Paghe 0000000000000. To Stan ao parts American Car & Fin. 
ft. 3% in. steel hopper cars; 1,000 50-ton, New York Central ............... 103 Well D : 
33 ft. steel hopper cars; 500 70-ton, 52 ft. aded Loton ine ju е зоры Тас 
6 in. steel gondola cars; and 500 70-ton New York, Chicago & St. Louis .... IR 70-ton covered hopper American Car & Fdry. 
, : K y , Norfolk & Western ............... 1.000 50-ton box Ralston Steel Car 
52 ft. 6 in. steel gondola cars. 200 50-ton box Greenville Steel Car 

The Carnegie-Illinois Steel Corporation. реге. rid EEPE durs i oot covered hopper american Саг © Багу. 

. AN: ; Sanderson & t DM t A zen 
—The Carnegie-Illinois Steel Corp. is re- Southern os stel saves cans 1.900  $0-ton box ви ар 
ported to be inquiring for 30 ingot cars 500 70-ton flat Mt. Vernon Car 
q g g 
of 125 tons’ capacit 100 70-ton M. J. gondola 
+ 5 pacity. 1.500 50-ton box? Pullman-Standard 
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Southern Pacific .................. 4  200-ton flat 
Union Pacific .................... 100 Caboose 
2,000 50-ton box 
250 Automobile 
United States Government ........ 50 6,000-gal. tank 
50 30-ton flat 
United States Navy . 15 50-ton flat 
Utah Copper Co. 5  100-ton ore 


7 
150 50-ton box 
FnaEIGHT-CAR INQUIRIES 


Wisconsin Central .. 


Atchison, Topeka & Santa Fe ...... 100 Caboose 
2,000 Freight 
Boston & Maine .................. 600 40-ton box 


500 50-ton gondola 

500 50-ton twin hopper 
Delaware & Hudson .............. 300 50-ton hopper 
200 50-ton gondola 
39 70-ton covered hopper 


TRE ll. АЧСАК ee] ba ru ree Paar 90-ton flat 
Norfolk & Western ............... 25 70-ton gondola 
Missouri Pacific заде тк sees 800 50-ton box 


200 50-ton auto 
50 70-ton covered cement 


Southern Pacific .................. 2,500 Box 
Western Maryland ................ 500 Box 
300-500 Hopper 
200 Drop-end gondola 
25 Flat 


Western Pacific .................. 350 50-ton box 
350 50-ton flat 


PasskENGER-CAR ORDERS 


No. of 
Road Cars Type of Car 
Chicago, Rock Island & Pacific..... 7 Chair 
2 Dining 
Denver & Rio Grande Western .... 4 Train Cars? 
Illinois Central ................... 2 Dining 
Southern „иеа E Re te 25 Bagg.-exp. 


PassENGER-CAR INQUIRIES 


Mt. Vernon Car 
Mt. Vernon Car 


Company shops 
American Car & Fdry. 


American Car & Fdry. 
Pressed Steel 
Pullman-Standard 


Builder 


Edw. G. Budd 


Edw. G. Budd 
Pullman-Standard 
St. Louis Car 


Delaware, Lackawanna & Western’ 


10 Bagg.-exp. 


1 Ordered in February; not previously reported іп the Railway Mechanical Engineer. 
3 Ordered in quen not previously reported in the Railway Mechanical Enginecr. 


з Ordered іп 
*In addition to one reported іп May issue. 


5 Double-end road locomotives for handling fast pas: 


arch; not previously reported in the Railway 


echanical Engineer. 


er and freight trains. 


* Authorization for the purchase of ten Diesel-electria locomotives was reported in the May issue. 
The Baldwin Locomotive Works is expected to receive the order for the remaining four 600-hp. units. 


7 At a total cost of $50,118. 

* Reported to be considering the purchase. 
° Бог the Louisiana х Arkansas. 

0 With hatchway roof, for bulk cement. 
п Order unconfirmed. 


и Fifty of the box cars will have end doors and 50 end doors and auto loaders, 


Estimated cost 


of order for 2,500 cars placed with Mt. Vernon $7,500,000; 1,500 cars placed with Pullman-Standard 


$4,200,000. 


33 Streamlined passenger-train cars with a power plant in each car. The cars to comprise two 


2-car passenger trains. 


Chesapeake & Ohio.—The C. & O. has 
asked the Interstate Commerce Commission 
for authority to assume liability for $5,100,- 
000 of serial equipment trust certificates to 
be sold at competitive bidding with an in- 
terest rate not to exceed 277 per cent. The 
proceeds will be used as part payment of 
the purchase price of new equipment cost- 
ing a total of $6,440,993 and consisting of 
1,000 50-ton, 40-ft., 6 in., all-steel box cars; 
1,000 50-ton, all-steel hopper cars; 50 50- 
ton, 50-ft.,, all-steel flat cars; 25 70-ton, 56- 
ft., all-steel flat cars; 10 125-ton, 56-ft., all- 
steel flat cars; six 125-ton 51-ft., 634 in., 
all-steel flat cars; four 125-ton 61-ft., 434 
in., all-steel flat cars and 20 all-steel pas- 
senger coaches. The certificates have been 
dated May 1, 1941, and will mature in 10 
equal annual installments on May 1 in 
each of the years from 1942 to 1951, in- 
clusive. 

Chicago & North Western.—The C. & 
N. W. has asked the Interstate Commerce 
Commission for authority to assume liabil- 
ity for $2,325,000 of equipment trust cer- 
tificates, maturing in annual installments 
beginning July 1, 1942 and ending July 1, 
1951, inclusive. The proceeds will be used 
as part of the purchase price of new equip- 
ment costing $3,100,000 and consisting of 
1,000 50-ton, 40-ft., 6 in., all-steel box cars. 

The Chicago, St. Paul, Minneapolis & 
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Omaha.—The Milwaukee has applied to the 
Interstate Commerce Commission for ap- 
proval of a sale to the Reconstruction Fi- 
nance Corporation of $1,680,000 of 2: per 
cent equipment trust certificates at par and 
accrued dividends. The certificates, dated 
July 1, 1941, would mature in 15 equal an- 
nual installments on July 1 of each year 
from 1942 to 1956. The application stated 
that the best bid received from private 
banking interests would have put the cer- 
tificates on a 27% per cent basis which the 
applicant regarded as unsatisfactory. The 
transaction would finance the acquisition 
from the American Car and Foundry Com- 
pany of 700 all-steel box cars of 50 tons 
Capacity. 

The Delaware, Lackawanna & Western. 
—The D. L. & W. is reported to be con- 
templating the acquisition of 1,500 freight 
cars, comprising 1,000 box and 500 gondola 
cars. 

Erie.—The Erie has asked the Interstate 
Commerce Commission for authority to 
assume liability for either $4,000,000 or 
$4,500,000 of equipment trust certificates, 
maturing in 10 equal annual installments 
beginning on May 15, 1942 and ending May 
15, 1951. The proceeds will be used as 
part payment of the purchase price of new 
equipment costing a total of $5,000,000 and 
consisting of 800 50-ton box cars, 100 50- 


(Turn to second left-hand page) 


ton automobile cars, 100 50-ton furniture 
cars, 50 70-ton flat cars, 250 drop-end, mill 
type gondola cars, 50 covered hopper cars, 
250 50-ton center dump hopper cars, five 
heavy-duty flat cars, and five express-bag- 
gage cars. 

Great Northern.—Directors of the Great 
Northern on May 9, approved a program 
calling for the purchase of 17 Diesel-electric 
switching locomotives. 

The Lehigh & New England.—The L. & 
N. E. is reported to be inquiring for from 
200 to 500 center dump hopper cars of 50 
tons’ capacity. 

The Lehigh Valley—The L. V. is ex- 
pected to enter the market for 500 65-ft. 
gondola cars, 400 40-ft. 6-in. box cars of 
50 tons’ capacity, 100 50-ft. 6-in. auto box 
cars of 50 tons’ capacity and 10 special flat 
cars. 

Louisville & Nashville—The L. & N. 
has asked the Interstate Commerce Com- 
mission for authority to assume liability for 
$4,970,000 of equipment trust certificates, 
maturing in 10 equal annual installments 
of $497,000 on June 15 in each of the years 
from 1942 to 1951, inclusive. The proceeds 
will be used as part of the purchase price 
of new equipment costing a total of $5,522,- 
223 and consisting of 1,000 50-ton, all-steel 
hopper cars, 1,000 50-ton, steel-sheathed, 
wood-lined box cars, and 100 50-ton, all- 
steel, wood-lined, double-door box cars. 

Missouri Pacific.—The M. P. has asked 
the Interstate Commerce Commission for 
authority to assume liability for $2,895,000 
of equipment trust certificates, maturing in 
15 equal annual installments of $193,000 on 
June 16, in each of the years from 1942 to 
1956, inclusive. The proceeds will be used 
as part payment of the purchase price of 
new equipment costing $3,872,936 and con- 
sisting of two 1,000-hp. Diesel-electric 
switchers, two  600-hp.  Diesel-electric 
switchers, seven  44-ton  Diesel-electric 
switchers, one double end control, rail 
motor car, 1,200 55-ton, all-steel hopper 
cars, and two 125-ton, depressed center, flat 
cars. 

Montour—The Montour has asked the 
Interstate Commerce Commission for 
authority to assume liability for $500,000 
of equipment trust certificates, bearing in- 
terest at not more than 2% per cent and 
maturing in five equal annual installments 
on June 16 in each of the years from 1942 
to 1946, inclusive. The proceeds. will be 
used as a part of the purchase price of new 
equipment costing a total of $702,381 and 
consisting of 300 all-steel, 50-ton hopper 
cars. 

The Western Pacific—The Western Pa- 
cific will ask the district court for authority 
to purchase three 5,400-hp. Diesel-electric 
locomotives. 

Wheeling & Lake Erie.—The W. & L. 
E. has asked the Interstate Commerce 
Commission for authority to assume lia- 
bility for $800,000 of equipment trust cer- 
tificates, maturing in equal annual install- 
ments beginning May 15, 1942 and ending 
May 15, 1951. The proceeds will be used 
as part of the purchase price of new equip- 
ment costing a total of $1,116,500 and con- 
sisting of 500 all-steel, self-clearing, 60-ton 
hopper cars. The company informs the 
commission that no bid in excess of two per 
cent of. par will be accepted. 
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Oan Pull-Pull-Ped 


p the proverbial bulldog which pulls and pulls and never quits — the EMC 5400 hp. 
Diesel, the world's most powerful freight locomotive, can outpull and outperform 
any steam locomotive thus far built. This "Bulldog of the Rails" has greatest tonnage 
moving capacity, can operate continuously over long runs, and with its dynamic 
braking feature can handle trains down heavy grades faster, safer and with mini- 
mum brake applications — and at a greatly reduced cost of operation. 


On a recent test trip between Argentine, Kansas, and Los Angeles, with no attempt 
for speed or tonnage records, Santa Fe 5400 hp. Diesel freight locomotive No. 100 
with a maximum of 68 cars (3,150 tons) made the 1761.8 miles in 54 hrs. 35/7 min 


running time—an average speed of 32.3 m.p.h. The locomotive demonstrated ample 
capacity for handling much heavier trains and at subsantially higher speeds. 


One of the most outstanding features of the entire performance was the ability 
ofthis Diesel locomotive to make the entire trip with only four stops required for fuel 
"and water; whereas a total of seven steam locomotives would generally be required 
to handle the same train on the same run with 12 stops required for fuel and water 
and 16 additional stops for water only. 


BIGGER OPERATING ECONOMIES FOLLOW DIESEL EXPANSION 


LCORPORATIO 
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A. VAN Hasstr, president of the Magor 
Car Corporation, has been elected a direc- 
tor of the Ralston Steel Car Company. 


* 


Paxton-MITCHELL Company. — Р. А. 
Pounds has been appointed vice-president 
and assistant general manager; E. B. 
Christensen, secretary and treasurer and 
David J. Miller, sales manager of the Pax- 
ton-Mitchell Company, Omaha, Neb. 


* 


О. C. Duryea Corporation.—John A. 
Dillon has been elected vice-president of 
the O. C. Duryea Corporation, with head- 
quarters at New York. Mr. Dillon was 
formerly vice-president in charge of East- 
ern sales of the Pittsburgh Screw & Bolt 
Corporation. W. M. Ryan, representative 
of the corporation at Chicago, has been 
elected vice-president, with headquarters at 
Chicago. The general office of the cor- 
poration in New York has been moved 
from 30 East Forty-second Street, to 30 
Rockefeller Plaza. 


* 


R. J. VAN METER has been elected vice- 
president of The Superheater Company, 
with headquarters at Chicago. Mr. Van 
Meter received his education in the public 
schools of Sturgis, Mich., and in special 
courses in business and engineering. He 
started his business career in 1902 on the 
Grand Rapids and Indiana as a locomotive 


R. J. Van Meter 


fireman. Subsequently he served as travel- 
ing engineer and special representative in 
the transportation department with the 
Pennsylvania; shop machinist and locomo- 
tive fireman with the New York Central; 
in locomotive service on the Atchison, To- 
peka & Santa Fe and the Colorado & 
Southern, and millwright and power plant 
operator in Denver, Colo., and Ft. Wayne, 
Ind. He became associated with The 
Superheater Company on May 1, 1917, and 
since that time has served as service en- 
gineer, special representative, assistant 
service manager, assistant to vice-president, 
and manager of western sales and service. 
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Supply Trade Notes 


]озЕРНн F. Crary has been appointed 
head of the railway sales contract depart- 
ment of the Edward G. Budd Manufactur- 
ing Company, succeeding the late William 
T. Bennison, whose obituary appeared in 


Joseph F. Clary 


the April issue. Mr. Clary joined the Budd 
Company in 1933, and, as project engineer 
in the rail-car division, has worked in the 
design or engineering of all the stainless- 
steel streamliners built by the company. 
He is a graduate of the Massachusetts In- 
stitute of Technology, 1929, and was pre- 
viously associated with the Firestone Tire 
& Rubber Co. His headquarters will be 
at the Budd, Philadelphia, Pa., plant. 


* 


SaAMvEL S. Bruce, JR., has been appoint- 
ed sales representative of the Duff-Norton 
Manufacturing Company, with headquar- 
ters at the company's general offices in 
Pittsburgh, Pa. 

* 

Tue AyAx Hann Brake Company, Chi- 
cago, has appointed the Portable Plating 
and Equipment Company, Chicago, its 
exclusive sales agent for the Ajax hand 
brake within the United States, effective 
April 1. 

* 


GroncE H. GoopELL, who for many years 
has been northwestern sales agent of the 
National Lock Washer Company, Spring 
Washer division, has been appointed to also 
represent this company in the sale of na- 
tional de luxe windows and car equipment. 


* 


INLAND SrEEL Company. — Wilfred 
Sykes has been elected president of the 
Inland Steel Company, Chicago, succeeding 
Philip D. Block, who has been elected 
chairman of the executive committee. L. 
E. Block, who served as chairman of the 
board for many years prior to 1940, has 
been elected chairman of the finance com- 
mittee. James H. Walsh, works manager 
of Inland's Indiana Harbor works has been 
elected vice-president in charge of steel 
works. 


(Turn to next left-hand page) 


CHARLES T. SIEBERT, JR., formerly as- 
sistant treasurer and credit manager, has 
been appointed assistant to the vice-presi- 
dent in charge of sales of the Carnegie- 
Illinois Steel Corporation, Pittsburgh, Pa. 


* 

Јонх H. McCartney, formerly New 
York representative, has been appointed 
manager of sales of the Brake Equipment 
& Supply Co., of Chicago. Mr. McCartney 
will make his headquarters at the company’s 
general office in Chicago. 


* 


Tur INDEPENDENT PNEUMATIC Тоог. 
CoMPANY, Chicago, will move its Phila- 
delphia, Pa., branch into its newly con- 
structed buildings at Seventeenth and Fair- 
mount avenues. The company has also 
recently completed a $500,000 plant in Los 
Angeles, Calif. 

* 


Forrest G. SHARPE, formerly assistant 
to the sales manager, has been appointed 
Philadelphia, Pa., sales engineer of the 
Pangborn Corporation, Hagerstown, Md. 


* 


Joun H. CorLrER, vice-president of the 
Crane Company, Chicago, has been elect- 
ed president to succeed Charles B. Nolte, 
deceased. 


* 


DeVitpiss Company.—Howard Р. De 
Vilbiss and Roy A. Guyer have been 
elected vice-presidents of the DeVilbiss 
Company, Toledo, Ohio. Mr. DeVilbiss, 
son of the founder, has been active in the 
company since his father’s death in 1928, 
and Mr. Guyer has been sales manager 
of the spray-painting division. 


Obituary 


Cuarites B. Notte, president of the 
Crane Company, Chicago, died suddenly on 
April 29, following a heart attack. 


* 


ALEx T. ANDERSON, district manager, 
midwestern territory of the Duff-Norton 
Manufacturing Company, with headquarters 
at Chicago, died on April 29. 


* 


O. C. Duryea, president of the O. C. 
Duryea Corporation, New York, died in 
St. Lukes Hospital, Chicago, on April 27. 
Mr. Duryea had been ill for three months. 
He was born in Wyoming, Ill, April 25, 
1880, and began his business career in the 
employ of his brothers manufacturing early 
automobiles. Before he was 21, however, 
he had received a number of patents on his 
own inventions. These were followed by 
many others. One of the most notable of 
his inventions was the Duryea railway cush- 
ion underframe for which he was awarded 
the George R. Henderson gold medal by 
the Franklin Institute of Philadelphia in 
1933. 
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Every "WABCOTITE" Fitting prevents 
pipe leakage and breakage because it 
eliminates bending and vibratory strains 
from the threaded joint. Clamping nut 
firmly closes anchor ring around pipe at 
strongest section; flange bolts on metal 
to metal surfaces; and "WABCO" gas- 
ket, under compression, seals the joint 


Tight, By Test, for 6 Years 


This type of pipe joint was first used on connections 
to air brake apparatus embodied in a special empty 
and load brake installed on 2,000 high capacity coal 
cars many years адо . . . An inspection made after six 
years service failed to disclose any air leakage what- 
ever at the 400 fittings individually tested. Neither was 
there any record of broken pipes or maintenance ex- 
pense at the 12,000 joints on the entire lot of cars ж 
This significant record led to the incorporation of 
"WABCOTITE" Fittings as a standard part of every 
device on subsequently-developed equipments — the 
AB, the 8ET, the HSC, and now this feature may be 
had on main reservoirs, and in tees, elbows, flanges, 
unions,— all types of pipe fittings for any brake equip- 
ment x You can install ‘‘WABCOTITE” Fittings and be 
sure they will stay tight and require no time nor expense 
for maintenance. The resulting advantages in perpetu- 
ating reliability of brake performance are noteworthy. 


WESTINGHOUSE AIR BRAKE CO. 


General 


H. J. Stern has been appointed engineer 
of tests of the Atlantic Coast Line, with 
headquarters at Wilmington, N. C. 


R. C. WINNINGHAM has been appointed 
general mechanical inspector of the South- 
Central and Northwestern districts of the 
Union Pacific, with headquarters at Los 
Angeles, Calif. 


Dean F. Willey, whose promotion to 
general mechanical superintendent of the 
New York, New Haven & Hartford at 
New Haven, Conn., was reported in the 
May issue of the Railway Mechanical En- 
gineer was born in Manchester, N. H., and 
was graduated from Massachusetts Insti- 
tute of Technology in 1920. Mr. Willey 
entered railroad service with the New 
Haven in June, 1920, as assistant engineer, 
department of tests, and on April 1, 1923, 
was appointed general material supervisor. 
In October of the same year he became 
mechanical inspector and in November, 
1923 was appointed foreman mechanical 


Dean F. Willey 


inspector at Boston, Mass., being promoted 
to acting general foreman in July, 1924. 
Mr. Willey became general foreman on 
November 1, 1924, and on September 16, 
1925, was appointed assistant to superin- 
tendent of shops at Readville, Mass. He 
returned to New Haven as special mechan- 
ical assistant on May 16, 1930, and was 
promoted to mechanical superintendent on 
January 1, 1937. 


Master Mechanics and 
Road Foremen 


J. W. McAutey, assistant suprintendent 
and master mechanic of the Canadian Na- 
tional at Prince George, B. C., has resigned. 


C. J. Sears, road foreman of engines on 
the Chicago Terminal and Logansport di- 
visions of the Pennsylvania, has been ap- 
pointed road foreman of engines of the 
Chicago Terminal Division, with headquar- 
ters at Chicago. 
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L. W. Keyser has been appointed assist- 
ant road foreman of engines on the Mary- 
land division of the Pennsylvania. 


С. К. Streves, locomotive foreman on 
the Canadian National at Jasper, Alta., has 
been promoted to master mechanic at 
Prince George, B. C. 


G. S. Wess, general electrician for the 
Eastern region of the Pennsylvania, has 
been appointed assistant master mechanic 
at Columbus, Ohio. 


W. M. MARTIN, engineer, steam locomo- 
tive design on the Union Pacific at Omaha, 
Neb, has been appointed assistant. master 
mechanic at Council Bluffs, Iowa. 


M. M. QuINN, assistant road foreman of 
engines on the Maryland division of the 
Pennsylvania, has been transferred to the 
position of assistant road foreman of en- 
gines on the Philadelphia division. 


J. L. Brossarp, assistant division master 
mechanic of the Chicago terminals of the 
Chicago, Milwaukee, St. Paul & Pacific, 
has been appointed master mechanic at 
Aberdeen, S. D. 


W. P. Primo, assistant train master- 
assistant road foreman of engines on the 
Monongahela division of the Pennsylvania, 
has been appointed road foreman of en- 
gines on the Toledo division, with head- 
quarters at Toledo, Ohio. 


H. N. Row es, road foreman of engines 
on the Toledo division of the Pennsylvania, 
has been appointed road foreman of en- 
gines on the Logansport division, with 
headquarters at Logansport, Ind. 


Car Department 


С. B. Greson, assistant master mechanic 
of the Pennsylvania at Columbus, Ohio, 
has been promoted to general foreman of 
the Altoona car shop, Altoona, Pa. 


Shop and Enginehouse 


H. M. SHERRARD, division master me- 
chanic on the Baltimore & Ohio at Graf- 
ton, W. Va., has been appointed superin- 
tendent of shops at Glenwood, Pa. 


Joun L. Quinn, night foreman of the 
Chesapeake & Ohio at Gladstone, Va., has 
been promoted to the position of general 
foreman, with headquarters at Gladstone. 


WiLLIAM MCVICKER, general foreman at 
the Altoona, Pa., car shop of the Pennsyl- 
vania, has been promoted to the position 
of assistant works manager at the Altoona 
works. 


F. O. FERNSTROM, master mechanic of 
the Hastings and Dakota division of the 
Chicago, Milwaukee, St. Paul & Pacific 
at Aberdeen, S. D., has been appointed 
shop superintendent at Minneapolis, Minn., 
with jurisdiction also over the Twin City 
terminals and the Duluth division. 


Personal Mention 


, 


Purchasing and Stores 


ТнЕорокЕ WmniTrE has been appointed 
storekeeper on the Union Pacific at Glenns 
Ferry, Idaho. 


V. W. Mitcuett, chief clerk to the 
storekeeper at Aurora, Ill, has become 
general storekeeper of the Fort Worth & 
Denver City at Childress, Tex. 


J. J. Jrrousek, assistant storekeeper on 
the Chicago, Burlington & Quincy at 
Aurora, IIL, has been appointed division 
storekeeper at Hannibal, Mo. 


J. W. Scuwartz, division storekeeper 
on the Chicago, Burlington & Quincy at 
St. Joseph, Mo., has been promoted to 
assistant storekeeper at Aurora, Ill. 


W. F. Myers, general storekeeper of 
the Fort Worth & Denver City, with head- 
quarters at Childress, Tex., has been ap- 
pointed division storekeeper at St. Joseph, 
Mo. 


Obituary 


R. K. Carr, assistant to superintendent 
motive power of the Norfolk & Western, 
with headquarters at Roanoke, Va., died 
on May 4 at the age of 56. 


Burton P. Fiory, who retired on April 
1, 1937, as superintendent of motive power 
of the New York, Ontario & Western at 
Middletown, N. Y., died on April 29 at 
Sarasota, Fla., aíter a short illness, at the 
age of 67. 


Ковект BLAINE SPENCER, master me- 
chanic of the Southwestern and Western 
divisions of the St. Louis-San Francisco, 
with headquarters at West Tulsa, Okla., 
who died on December 24, as announced 
in the February issue, was born on July 
16, 1884, at Salem, Va. Mr. Spencer en- 
tered railway service as a messenger on the 
Norfolk & Western at Roanoke, Va., in 
1899. He served his machinist apprentice- 
ship from 1900-1903 at Roanoke and from 
1903-1907, was enlisted in the U. S. Navy. 
He became a machinist on the Atlantic 
Coast Line at Waycross, Ga., in 1907; 
night enginehouse foreman at Thomasville, 
Ga., in 1908; enginehouse foreman at Way- 
cross in 1909; general foreman at Thomas- 
ville in 1911, and general foreman at Sa- 
vannah, Ga., in 1913. In 1918, Mr. Spencer 
was promoted to master. mechanic. Six 
months later he went to work in the ship- 
yard of the Foundation Company, Savan- 
nah. He reentered the service of the St. 
Louis-San Francisco at Amory, Miss., in 
1920, working successively as a machinist, 
foreman, and general foreman until 1922. 
He became enginehouse foreman in the 
Springfield South shops in 1923 and gen- 
eral foreman at West Tulsa, in March, 
1923. Mr. Spencer became master me- 
chanic of the Southwestern division in 
July, 1925, and later his duties were ex- 
panded to include also the Western di- 
vision. 
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| CERTAIN TO REACH 
THEIR DESTINATION 


WITHOUT LOSS OF LADING 


/ CAST STEEL А 
Оне HOPPER FRAMES 


She WINE RAILWAY APPLIANCE CO., TOLEDO, OHIO] 


... Ask your supplier about 
Molybdenum high speed steels. 
Experience proves they pay. 


You know what you want from your cutting tools. Here's what users are getting from 
molybdenum high speed steels, in comparison with the tungsten types. 


Equivalent cutting properties Greater toughness Lower cost 


These are facts — with nine years' experience in thousands of shops to back them up. Check 


cost and performance records with any user you like. See your supplier for the proper 
analysis and heat treatment for your requirements. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED * FERROMOLYBDENUM * CALCIUM MOLYBDATE 


Published monthly by  Simmons-Boardman Publishing Corporation, 1309 Noble Street, Philadelphia, Pa. Entered as second-class matter, April 3, 1933, at the Post 
Office at Philadelphia, Pa., under the act of March 3, 1879 Subscription price, 35.00 for one year, U. S. and Canada. Single copies 35 cents. Vol. 115, No. 7 
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WE SAVE ON REPAIRS. We know we can depend on Byers Staybolt Iron for maximum 


service . . . because we know it's uniform. The 7,000 Ib. sponge balls are produced with 


specialized 


equipment, under automatic control. Piling is done to an approved pattern, 


and all bars in the entire pile are thoroughly welded. These things are of extra importance 
today, when every locomotive plays such a vital part in defense activity. 


WE SAVED REJECTS. Byers Staybolt Iron 
meets all requirements of ASTM-A-84 and 
AAR-M-305 as to size, structure, roundness 
and physicals. It threads and drills ex- 
ceptionally well. 


Byers does NOT make staybolts, 
but merely produces staybolt iron 
for bolt manufacturers and rail- 
roads. The high quality and ex- 
ceptional uniformity of Byers Stay- 
bolt Iron comes from 77 years 
experience in producing quality 
wrought iron. Ask for full details 
about this product. 


30 


WE SAVED ON COST. Byers methods and 
facilities permit production of iron of stay- 
bolt quality as a standard, rather than as 
an expensive special item. Savings may 
run $45 a ton. 


A. M. Byers Company, Pittsburgh, Pa. 


WE SAVED TIME. Any needed tonnage of 
staybolt iron can be easily produced in the 
modern Byers plant. This one plant could 
easily supply the requirements of every 
railroad in the country. 


FORGING BILLETS? CERTAINLY! Byers Forg- 
ing Billets are available in round, square 
or rectangular sections, to ASTM-A-73 or 
AAR-M-307 specifications. They have the 
same quality and uniformity as staybolt iron. 


Established 1864. 


Boston, New York, Philadelphia, Washington, Chicago, 
St. Louis, Houston, Seattle, San Francisco. 
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National Defense the Center of Thought at 


Mechanical Division Meeting 


THE demands on the railroads of the national defense 
program and the measurés;which the railroads сап 
take to insure that there will be no failure on their part 


W. H. Flynn, 
Chairman 


R. G. Henley, 
Vice-Chairman 
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Discussions indicate far-reach- 
ing effect of priorities on new 
equipment — Reports on car 
construction, locomotive con- 
struction, lubrication, couplers 
and draft gears, brakes and 
brake equipment, and wheels all 
drew forth extensive comment 


to supply the needed transportation were the themes of 
several speakers who addressed the annual meeting of the 
Mechanical Division, Association of American Railroads, 
which was held at the Hotel Jefferson, St. Louis, Mo., 
June 19 and 20. The same thought was also in the back- 
ground of the discussion of several of the eleven reports 
of standing committees which were presented during the 
meeting. 

Presiding at the meeting where Chairman W. H. 
Flynn, general superintendent motive power and rolling 
stock, New York Central, and Vice-Chairman R. G. Hen- 


V. R. Hawthorne, 
Executive Vice-Chairman 
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O. A. Garber 


v 


^ 


D. S. Ellis 


J. Purcell 


* 


F. W. Hankins 


ley, superintendent motive power, Norfolk & Western. 
There was a total registered attendance of about 550 
members and guests, of which about half were railroad 
men and half representatives of railway equipment manu- 
facturers and supply companies. The principal address 
was delivered by L. W. Baldwin, chief executive officer, 
Missouri Pacific Lines, who appealed for more complete 
cooperation between railway departments in meeting the 
demands of the present emergency. Other speakers dur- 
ing the meeting were C. H. Buford, vice-president, Oper- 
ations and Maintenance Department, A.A.R.; W. J. 
Patterson, member, Interstate Commerce Commission, 
and Roy V. Wright, editor, Raileay Mechanical 
Engineer. 

Five new members of the General Committee were 
elected to fill vacancies. These are H. B. Bowen, chief 
motive power and rolling stock, Canadian Pacific; E. B. 
Hall, chief mechanical officer, Chicago & North Western; 
H. H. Urbach, mechanical assistant to executive vice- 
president, Chicago, Burlington & Quincy; Geo. McCor- 
mick, general superintendent motive power, Southern 
Pacific, and O. Jabelmann, vice-president, Research and 
Mechanical Standards, Union Pacific. The terms of the 
chairman and vice-chairman are two years, and Messrs. 
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Flynn and Henley will continue to serve until after the 
next annual meeting. 


L. W. Baldwin Voices 
Confidence in Railroads 
In welcoming the members and guests of the A. A. R. 


Mechanical Division to St. Louis, L. W. Baldwin, chief 
executive officer, Missouri Pacific, referred to his pleas- 


H. B. Bowen 


G. C. Christy 


ant association with them of many years standing and 
that he could, therefore, talk to them not as strangers 
but as men who think and work along the same lines that 
he does. Mr. Baldwin expressed gratification at the ac- 
complishments of the railways in recent strenuous years 
and said that the railways will meet and do all that is 
expected of them in the present defense emergency. 
Railroads have learned to do work better and get better 
materials and more production per man hour in repair 
shops than a decade ago. Efficient railroading is not 
magic but only plain common sense. As in every other 
business, he said, railroad men get out of their employ- 
ment just what they put in. 

Referring to the impression which many people seem 
to have, unfortunately, that the railroads cannot handle 
expected traffic peaks, Mr. Baldwin said that he does not 


_believe this and that cooperation between railroads, ship- 


pers and manufacturers will produce the desired results. 
He said, for example, that the loading of cars to full 
capacity would be equivalent to 100,000 additional cars 
over night. He suggested the handling of railroad ma- 
terial also in full cars, the movements being made with 
as little delay as possible enroute and at terminals. He 
said he does not question the need for the new car pro- 
gram, but much can be accomplished by increasing the 
speed of car movement, loading and unloading. 

Mr. Baldwin stressed the importance of putting the 
present ownership of cars in good condition for use, espe- 
cially when this can be done at relatively little expense. 
For example, on one road, out of an average of 30,000 
cars, a total of 6,500 cars were raised from B to A class 
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at an expenditure of $50 or less per car. Mechanical- 
department officers can also help by expediting car re- 
pairs and being sure that necessary repair materials are 
on hand before cars are taken out of service, which will 
increase the car supply at least five per cent. : | 
With reference to motive power, Mr. Baldwin said 
that modern steam and Diesel locomotives have made a 
remarkable achievement from the point of view of in- 
creased reliability and efficiency in operation and that 
locomotive shop maintenance practices also have been 
substantially improved. He urged that neither locomo- 
tives nor cars be sent out on the road in such condition 
that they cannot make a successful trip. He urged the 
development of inspection methods sufficiently careful 
and comprehensive to assure this accomplishment. Mr. 
Baldwin said that cooperation must start with the staff 
officers who compare their mutual problems and take 
steps to make sure that all employees work together in 
harmony so far as possible. | 
Railroads must do a thorough job in cooperation to 
promote the defense program of the United States. Mr. 
Baldwin suggested that every possible assistance be ex- 
tended to the war industries and said that if the American 


H. H. Urbach 


v 


^ 


E. B. Hall 


O. Jabelmann 
v 
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G. McCormick 
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railroads will cooperate in this objective, they will per- 
form a service of which they may well be proud. He 
stated that in the present emergency railroads should 
forget competition and help other roads to supply neces- 
sary transportation. They should work together as they 
are now being more severely tested and more closely 
watched than at any time since the World war. 


€. H. Buford Talks 
About Priorities 


World conditions are changing rapidly and problems 
in this country are different from what we expected they 
would be even a few months ago. Our defense program 
started less than a year ago, and it cost four billion dol- 
lars in 1940. The expense is estimated at 17 billions for 
1941 and at 23 billions for 1942. On top of this, we 
have the seven-billion-dollar lease-lend bill and about 
three and one-half billion dollars in British orders placed 
in this country. The need for transportation will in- 
crease. More transportation means more labor and ma- 
terial and it means a more intensive use of cars and 
locomotives. 

Purchasing officers are now assembling information as 
to the amount of the various metals needed by the rail- 
roads for car and locomotive construction and mainte- 
nance. They will present this information to the Prior- 


A. C. Browning, 
Secretary 


^ 


W. |. Cantley, 
Mechanical Engineer 


ity Division of the Office of Production Management at 
Washington, and will make every effort to get what you 
need, although they may not be able to get everything 
that you want. For example, it seems clear we are not 
going to obtain aluminum for the construction of new 
cars. We hope to get repair material needed for the 
units we now have. Other similar conditions will arise, 
and you will be advised promptly of the changes so you 
can make arrangements accordingly. 

We have had difficulty in getting steel plates, shapes, 
and bars. Some railroad repair work has been delayed 
and some car construction has been shut down. This 
week action has been taken to solve this problem. 
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Suggestions have been made that we explore the use 
of substitutes, and one of these is that we use wood 
instead of steel for the superstructure of cars. You prob- 
ably know the answer before you investigate. In fact, 
I am sure that all of us who have been around cars for 
years have a fairly good idea of the answer. Regardless 
of how much we know or just what we think, we must 
make a thorough investigation, because the suggestion 
comes from high authority. If your study is thorough 
and your conclusions are sound, you will be in a better 
position to get the materials you need. 

Under the stress of emergency, other suggestions may 
be made in the future. 
people who are sincere but who know little of the service 
requirements or the details of your work. If any of 
these are referred to you, I urge that you handle them 
carefully and thoroughly and that you present the facts 
in as convincing a way as you can. 

Do not let these new problems or questions disturb 
you and, above all, do not relax your endeavors still 
further to improve the standards and practices with re- 
spect to the equipment. 


The Need for More Intensive Use of Equipment 


I could spend hours telling you about the methods used 
for estimating prospective business and railroad capacity. 
After I had taken that much of your time, you would 
know as much as anyone else—and you would not have 
the answer. No one knows how many cars of freight 
will be loaded in any future week and no one knows the 
exact number of cars and locomotives. We can tell how 
many cars we have handled in the past, but that does 
not mean that more or less can be handled in the future. 
No fixed standard can be set because there are too many 
conditions that can change. The safe thing is to figure 
that there will be more business than we expect. Let us 
assume that there is so much business we will have to 
turn cars and locomotives faster than we have ever done 
before. We have passed through many years of trans- 
portation surplus. To pass from this condition to the 
other extreme which we have assumed suggests a little 
self- analysis and a look at our subordinate officers. 

Have we older men let this period of transportation 
surplus create habits or practices that must be changed? 
Have our younger officers had most of their training 
during this period of surplus? We may have to change 
our way of doing things, and spend some time with our 
young officers to get them lined up. АП this requires 
work. I doubt if we can do the job by writing letters. 
It will take personal effort and meetings to get things 
lined up. It will take continuous pressure to accomplish 
the desired results. 

When heavy business is moving any road failure causes 
serious delay. It is important that units be carefully 
inspected before they leave terminals. 

There is an old saying that "familiarity breeds con- 

tempt.” Those who work with cars and locomotives 
must keep this in mind. Explore the possibilities of 
longer engine runs and other means of getting more 
service hours out of each locomotive. Do not let cars 
lie around waiting to be repaired. Load and unload 
cars promptly. Make regular checks and line up some 
plan so you will know personally that a real job is being 
done. : 
I suggest that you be neither pessimists nor optimists 
—just keep a straight course and deal with facts. Meet 
the situations that arise in the same cool, efficient way 
that you have in the past and, when all this noise about 
big business is over, you will see another record of a job 
well done. 
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Some of these may come from. 


Chairman Flynn’s Address 


The rapid expansion and tremendous acceleration of 
the National Defense Program has brought our railroads 
face to face with the problem of keeping ahead of the 
steadily increasing demand for cars and locomotives. 
Approximately 165,000 new freight cars of modern 
designs have been ordered by American railroads dur- 
ing the past 16 months to augment their existing equip- 
ment, and railroad freight-car repair shops are the busiest 
they have been in years. Reduction in the number of 
bad-order freight cars is progressing rapidly and it is 
imperative that the work continue with all speed. 

Many new locomotives—steam and Diesel—of suit- 
able capacity for the service required and thoroughly 
modern in design have been ordered, and the number of 
serviceable existing locomotives is, through extensive 
locomotive repair-shop operations, being steadily in- 
creased. 

Passenger equipment cars have a very important place 
in the program of defense. While many new cars have 
been ordered, it is essential that the maximum possible 
number of existing cars be made ready for service and 
so maintained. 

The greater dependability in service of cars and loco- 
motives in use today, due to improvements in designs, 
materials, mechanical devices and standards of mainte- 
nance, in the bringing about of which the Mechanical 
Division has been actively engaged for many years, will 
be of material aid to providing the quality of transporta- 
tion that is necessary. 

A number of years ago the Mechanical Division ap- 
pointed a Committee on Car Construction with directions 
to design standard cars which would be acceptable for 
general use. Resulting from the excellent work of this 
committee, and in which valuable assistance was ren- 
dered by the American Railway Car Institute represent- 
ing car manufacturing companies, highly satisfactory 
designs for several types of cars have been produced. 
Many thousands of cars have been built from these 
designs and practically all box and hopper cars now being 
built are substantially in accordance therewith. In emer- 
gencies like the present when freight cars of standard 
types must be built in volume, the availability of these 
standard designs greatly overcomes delays incidental to 
development work in engineering of details and greatly 
facilitates obtaining the material required in construction. 

Designs of new steam locomotives incorporate many 
improvements tending to insure greater reliability ana 
more efficient performance, with a decrease in engine- 
terminal maintenance and an increase in availability. 
Longer range in operation where possible is being ob- 
tained by the application of tenders with greater coal or 
greater water capacities, or both. The development and 
extent of use of Diesel-electric locomotives are also 
progressing very rapidly. 

Since the last meeting of the division much needed 
assistance in the handling of the many important matters 
coming before it for immediate attention has been pro- 
vided in the creation of the office of executive vice-chair- 
man. V. R. Hawthorne, secretary for nearly 22 years, 
was appointed to this new position, and A. C. Browning, 
assistant secretary also for nearly 22 years, was ap- 
pointed secretary. 

At the last meeting of the division you approved the 
adoption of new or revised loading rules without their 
submission to letter ballot. As will be brought out in 
the report of the Committee on Loading Rules, this has 
proved to be a great aid to the committee and with dis- 
tinct advantage both to the railroads and the shippers. 
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Remarks by 
Commissioner Patterson 


At the closing session of the meeting, W. J. Patterson, 
member, Interstate Commerce Commission, expressed his 
commendation to the committees for preparing the fine 
reports. He took exception, however, to a few specific 
items included in some of the reports, one of which was 
the conclusions reached by the Committee on Brakes and 
Brake Equipment with respect to the cleaning of AB 
brake valves equipped with strainers of improved design, 
which stated the three-year cleaning period was not only 
feasible but could be further extended. He was of the 
opinion that the three-year period allowed by present 
regulations might be too long. The AB valves tested, he 
conunued, did not have high mileage nor were they sub- 
jected to severe atmospheric conditions. 

Mr. Patterson commented on two public notices sent 
out by the Interstate Commerce Commission; one pro- 
posing a modification of Rule 23 (b) relating to tell-tale 
holes in flexible staybolts, the other modifying the rule 
on footboards of steam switching locomotives to permit 
a test application of a fabricated metal footboard. The 
modification to Rule 23 (b), he stated, will be placed in 
effect unless criticism is obtained, none having been re- 
ceived to date. He called particular attention to the 
modification of the rule governing footboards as the test 
application was to be made to only one Erie switching 
locomotive at Buffalo, N. Y. He requested the Mechan- 
ical Division to watch the performance of this test ap- 
plication during the authorized period which expires July 
1, 1943. 

The last item referred to by Mr. Patterson was the 
specifications for geared hand brakes. What means, he 
asked, is being used by the Mechanical Division to insure 
that these hand brakes meet the specifications? He 
thought it was important to test the geared hand brakes 
in order to make sure they complied with the require- 
ments of the A. A. R. specifications. 


Remarks by 
Roy V. Wright 


In a brief address, Roy V. Wright, editor, Railway 
Mechanical Engineer, stressed the seriousness of the task 
with which railway men will be faced during the coming 
months. He opened his remarks with a reference to the 
grim determination evidenced by the various members 
of the Canadian government in a recent conference with 
a group of business paper editors from the United States 
and compared their unquestioning confidence in the out- 
come with that expressed by L. W. Baldwin. 

Mr. Wright emphasized the importance of giving care- 
ful attention to the little things concerning which Mr. 
Baldwin had spoken. He suggested that if each repair 
yard, each shop, and each enginehouse were to do a little 
better, the cumulative effect would exert a large influence 
on the total transportation result. He suggested that 
the beating of its own record might well be made a game 
at each of these points all over the United States. Among 
the things he stressed particularly were the better utiliza- 
tion of existing equipment and materials and the develop- 
ment of more leadership in directing men. 

Mr. Wright concluded his remarks with a strong ap- 
peal for stubborn courage in facing the difficult times 
ahead which, he said, was necessary if we are to win a 
victory for private enterprise and the American type of 
democracy. 
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Report of the 
General Committee 


The General Committee reviewed the work of the Mechanical 
Division and its actions since the last annual meeting of the Di- 
vision at Chicago in June, 1940. The membership of the division 
was reported to include 212 railway systems, full members of the 
Association of American Railroads, and 179 railways, associate 
members of the Association of American Railroads. These 391 
railroads have appointed 818 representatives in the Mechanical 
Division. There are also 405 affiliated and 345 lite members in 
the division. 

As of December 31, 1940, the committee reported, a total of 
443,484 interchange freight cars, or 22.17 per cent, were equipped 
with AB brakes. Of this total 411,672 were railroad-owned and 
31,812 were private-line cars. AB brakes were reported as now 
being applied to existing cars at an accelerating rate. 

The committee also reported that the service of the A. A. R. 
auto-deck has been entirely satisfactory in extensive tests with a 
large number of automobiles of various makes which have been 
followed through to destination. 


A Study of Locomotive Utilization 


The General Comm:ttee announced that the joint committee 
of the Operating-Transportation and Mechanical Divisions on 
the Utilization of Locomotives and Conservation of Fuel has un- 
dertaken a study of all of the conditions related to this subject, 
that a working sub-committee has been appointed to conduct the 
study and that a preliminary questionnaire has been sent to the 
member lines. 


Research Office . 


The report reviewed the work of the mechanical engineer and 
his staff during the past year in which he has carried out a num- 
ber of research projects assigned by the General Committee and 
has assisted in the work of the regular standing committees of 
the division. 

Among the projects handled during the past year and being 
handled at the present time are the following: 

Axle tests: material specifications for passenger cars; axles for heavy- 
duty service; tubular axles. 

rucks for high-speed freight service. 

Counterbalance standards for locomotives. 

A R. auto deck. 

Investigation of helical springs for freight cars. t 

Refrigerator Cars: effect of light cracks; use of dry ice as a refrigerant; 
use of portable refrigerator containers. 

Wrought steel wheels; thin hub wall; reduced mounting pressures. 

Tests for Committee on Loading Rules: tests of high tensile bands and 
wires; tests of welded band anchors. 

Assisted in investigations in connection with concentrated loads. 

Assisted in tests and preparation of rules governing loading of motorized 
and mechanized equipment for the U. S. Army. 

Investigation of the characteristics of steel at low temperatures, par- 
ticularly, couplers. 

Cooperation with the Joint Committee on Relation between track and 
equipment. 

Tests of crank pins will be started about July 1, 1941, at the 
axle testing laboratory, located at Canton, Ohio. The axle fatigue 
testing machines will be adapted for use in this research pro- 
gram. 

Since the first of this year, this office has witnessed the 
squeeze tests of four new designs of passenger cars built to the 
A. A. R. Specification for New Passenger Equipment Cars. 

Counterbalance tests of locomotives, together with rail stress 
tests, will be conducted during this summer in cooperation with 
the Engineering Division. Instruments to be used in these tests 
have been ordered and it is expected that the tests will be started 
about July 1, 1941. These tests will be under the general direction 
of the Joint Committee on Relation between Track and Rolling 
Stock of the Engineering and Mechanical Divisions and the Com- 
mittee on Counterbalance Standards of the Mechanical Division 
and under the direct supervision of the Mechanical Engineer of 
the Mechanical Division and the Research Engineer of the Engi- 
neering Division. These tests will be concluded this summer and 
report will be available about the first of the year 1942. 

Tests of tracking characteristics of various designs of freight 
car trucks, together with side bearing conditions, will be con- 
ducted this year under the general supervision of the Committee 
on Car Construction. 
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Report on Lubrieation 
Of Cars and Locomotives 


Dust Guards 


In the 1939 annual report of the committee, a suggestion for 
revision of Specification M-903-34; Dust Guards, was included 
with recommendations that it be circularized among the members 
of the Association with a request that suggestions or criticisms 
be submitted for further study by the committee. This was done 
and the comments received through the secretary’s office were 
considered, along with representative samples of dust guards on 
the market collected by them for study and test. 

Recommendation: By action of the Lubrication Committee, 
concurred in by the Specifications Committee, a proposed revision 
of Specification M-903-41 Dust Guards, was made a part of this 
Report as Appendix A, and it was recommended that it be 
submitted to Letter Ballot. 


Interchange Rule 66 


Mandatory Features Relating to Lubrication—During the year, 
a number of subjects relating to proposed changes or additions to 
clauses of Rule 66, were referred to and handled by the com- 
mittee as follows: 

(1) Standard method of packing journal boxes—Present “one- 
piece” vs. “roll” method. This subject was continued from last 
year with the intention to carry on road tests under the direction 
of a sub-committee. After very careful consideration by the com- 
mittee it was concluded that there is little difference in results 
obtained, providing comparable material is applied and equal care 
is taken with respect to the picking operation. It was decided 
that limited service tests would be inconclusive. The committee 
recommends no change in the present rule which leaves the 
method employed optional by designating that packing should 
be applied “preferably in one piece” (Par. 10(b)—Body of 
Packing). 

(2) Hollow back journal wedges—Removal from service when 
non-defective—Wear limits. (The report of the sub-committee 
on hollow-back journal box wedges appears below.—EnbiToR.) 
The Lubrication Committee advised the Arbitration Committee 
that the committee "sees no objection to individual car owners 
wearing out hollow-back or corrugated journal-bearing wedges 
under their own cars," inasmuch as the rules already prohibit 
their application in repairs to foreign cars. 

It is recommended: (a) That the rules be so construed, and 
that wedges be not condemned merely because they are hollow 
back, unless defective under the provisions of Rule No. 66 (k). 

(b) That the second sentence of Paragraph 12 of Section of 
Rule 66 covering "Journal Boxes—Standard Method of Pack- 
ing," reading: "The use of hollow back or corrugated back 
wedges is not permitted," be deleted. This sentence is unneces- 
sary, as Interchange Rule No. 19 covers. 

(3) Recommendation to prohibit use of front plug in packing 
of Journal Boxes. The Car Department Officers’ Association, 
at its 1940 annual meeting, recommended to the A. A. R. 
Mechanical Division that the use of the front plug in packing 
journal boxes be prohibited. This recommendation was referred 
to the Committee on Lubrication of Cars and Locomotives for 
handling. After full discussion, it is the consensus of opinion of 
the committee that the present Rule, which makes the practice 
optional, is desirable and should be continued. 


Subcommittee Report on Hollow Back 
Journal-Box Wedges 


The subcommittee reviewed a number of hollow-back wedges 
removed from Pennsylvania freight cars in service, as well as 
wedges of various designs, having hollow backs, removed from 
cars of other railroads and car lines. А list of wedges examined, 
was included in the report and photographs oí representative 
types are shown. 

Most of the so-called hollow-back wedges are forgings, and in 
a few cases steel castings, with depressions in the back. There 
are also still in service a number of U. S. R. A. cast wedges 
with cored backs, but which have the external contour oí an 
A. A. R. standard wedge. These wedges were originally applied 
to the freight cars built in the years 1919-20 by the United States 
Railroad Administration. 
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The subcommittee recommended the following reply to the sec- 
retary concerning the submission from the Arbitration Commit- 
tee: 

“The Lubrication Committee sees no objection to individual car 
owners wearing out hollow-back or corrugated-back journal bear- 
ing wedges under their own cars, inasmuch as the rules already 
prohibit application in repairs to foreign cars. We recommend 
that the rules be so construed, and that such wedges should not 
be condemned merely because they are hollow back, unless defec- 
tive under Rule 66-K.” 


Passenger Equipment Cars—Rules PC-7 and PC-8 


(1) Responsibility for damage due to failure of roller bearing 
units under passenger cars. The Arbitration Committee’s recom- 
mendation for revision of passenger car Interchange Rules 7 
and 8, to provide that the failure of roller bearing units, or 
combination roller bearing units and friction bearing units, due 
to defects or over-heating, will be classified as car owner’s re- 
sponsibility, was concurred in by the Committee on Lubrication 
of Cars and Locomotives. 


Lubrication of Railway Roller-Bearing Equipment 
— Lubricants and Practices 


At the present time there is a wide variation in the specifica- 
tions of the numerous oils approved or recommended by the roller 
bearing manufacturers, and even for use on the same bearings 
on different railroads. The committee feels that a general speci- 
fication for oils for roller bearings is desirable and will endeavor 
to include this in the report for next year. 


Special Journal-Box Lubricators 


This subject has been before the committee for a number of 
years and was last reported on in the 1939 annual report where 
specific reference was made to engine truck journal lubricators 
and a number of special lubricators were described and illus- 
trated. In an endeavor to keep abreast of new developments 
in this field, correlate the results of service test or experience 
reported by member roads, and make report from time to time 
as developments in the field warrant, the subject this year was 
assigned to a sub-committee. The sub-committee reports: 

"One member road has had limited satisfactory experience with 
a journal lubricator pad not heretofore mentioned in reports of 
this committee. This is a spring actuated pad, adaptable for 
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use in existing journal boxes and can be applied or removed 
without removing the bearing or the wedge. This pad was de- 
signed with the idea of reclamation or cleaning for reuse and it 
is claimed that the coil spring laid in a horizontal direction exerts 
constant pressure of very low magnitude against the journal. 


Joint Sub-Committee on Journal-Box Lubricating 
Materials 


А joint sub-committee consisting of membership from the 
Specifications and the Lubrication Committees has handled two 
matters during the year. 


ProposeD REVISION—SPECIFICATION M-905 
At the suggestion of the chairman of the Committee on Specifi- 


Recessed - back journal - bearing 
wedges removed from various cars 


cations for Materials, revision of Specification M-905-34 was 
undertaken by the joint sub-committee. 

Recommendations: By action of the Specifications Committee, 
concurred in by the Lubrication Committee, proposed revision 
of Specification M-905-41; New Waste for Journal Box Pack- 
ing. [This was made a part of the report and it was recom- 
mended that it be submitted to letter ballot—Ep1tTor] 


PROPOSED SPECIFICATIONS COVERING LUBRICANTS FOR 
AIR-BRAKE APPARATUS 


Specifications for triple valve oil, triple valve graphite and 
brake-cylinder lubricant: originated by the Committee on Brakes 
and Brake Equipment, were referred to the joint sub-committee 
through the Specifications Committee. 
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Recommendations: Action of the Specifications Committee, 
concurred in by the Lubrication Committee, on the proposed 
specifications for Lubricants; Air Brake Parts, was as follows: 

1. Specification M-912-41; Triple-Valve Oil, approved with 
the recommendation that it be submitted to letter ballot. 

2. Specification M-913-41; Triple-Valve Graphite, approved 
with the recommendation that it be submitted to letter ballot. 

3. Specification M-914; Brake-Cylinder Lubricant: A draft 
of the proposed specification, submitted by the Joint Sub-Com- 
mittee, was referred back to the Joint Sub-Committee for further 
study and report. 


Diesel-Locomotive Crank-Case Lubrication— 
Lubricants and Practices 


This subject has been assigned to a sub-committee for study . 


this year and, through a questionnaire to be sent out to the 
locomotive voting members, the sub-committee hopes to develop 
material for a report on this subject next year. 


Joint Sub-Committee on Journal Boxes and 
Contained Parts 


A joint sub-committee consisting of membership from the Car 
Construction and the Lubrication Committees, has made some 
study of several details in connection with modification of parts 
of the journal-box assembly: box, wedge, and bearing. А num- 
ber of the changes relating to the question of lubrication have 
bcen considered by the Lubrication Committee or its represen- 
tatives on the joint sub-committee. In all cases, however, the 
proposed modifications involve dimensional changes and design of 
parts which come under the jurisdiction of the Car Construction 
Committee and will be handled by that committee. 

The report was signed by J. R. Jackson (chairman), engineer 
of tests, Mo. Pac.; P. Maddox, superintendent car department, 
C. & O.; A. J. Pichetto, general air brake engineer, I. C.; L. B. 
Jones, engineer of tests, Pennsylvania; W. G. Aten, mechanical 
inspector in charge of lubricating matters, C. B. & Q.; J. Mat- 
tise, general air brake instructor, C. & N. W., and J. W. 
Hergenhan, assistant engineer, test department, N. Y. C. 


Discussion 


In presenting this report, Chairman Jackson said that, owing 
to the existence of a certain amount of hazard in connection with 
the Sligh oxidation test for triple valve oil, referred to in Exhibit 
B, Sec. 4, a precautionary clause designed to eliminate this hazard 
is being included. He said that under Specification M-914, in no 
case should either alcohol or ether be used in cleaning air brake 
valve parts. 

J. McMullen, superintendent car department, Erie, called atten- 
tion to the necessity for high-speed movement of freight cars 
without delays due to hot boxes which, assuming an average of 
30 minutes for each, appreciably reduce potential transportation 
service. Mr. McMullen referred to tests which the Erie is con- 
ducting with a special journal bearing in which the babbitt lining 
is interlocked with the bronze back and suggested the more exten- 
sive use of this bearing with a view to eliminating hot boxes due 
to loose or flowing journal brass linings. 

P. P. Barthelemy, master car builder, G. N., voiced objection 
to hollow-back wedges and asked if any study has been made of 
flame hardening. 

In answer to the first question, Mr. Jackson replied that the 
committee's recommendation was made with a view to conserving 
material and that some of these wedges have been in service for 
as long as 20 years without trouble. He said that the flame- 
hardening of wedge bearing surfaces would in all probability 
cause excessive wear in the journal box roofs. 

H. W. Coddington, chief chemical and test engineer, N. & W., 
said that loose journal-brass linings may possibly be due to im- 
perfect bonding, and mentioned a machine which has been de- 
veloped on the Norfolk & Western for actually measuring the 
bond strength between the brass body and the lining metal. Asa 
result of the use of this machine, the N. & W. journal-brass speci- 
fication calls for a definite bonding strength and has helped in- 
crease the number of miles per hot box. Mr. Coddington said 
that he would make available to the Mechanical Division com- 
mittee data regarding flux material which has been found to give 
good results. 

J. E. Mehan, assistant to superintendent car department, C. M. 
St. P. & P., called attention to the omission of any reference to 
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dust-guard plugs in the committee's specification and Mr. Jackson 
said that this does not imply elimination of dust-guard plugs 
which are amply covered in Interchange Rule 66. 

E. B. Hall, chief mechanical officer, C. & N. W., asked why no 
mention was made of defective oil-box covers and Mr. Jackson 
replied that improvement in this detail of design is a responsibility 
of the Committee on Car Construction, but his committee will 
also be glad to give it consideration in the coming year, if it is 
found desirable. 

C. D. Stewart, chief engineer, Westinghouse Air Brake Com- 
pany, said that a comprehensive brake-cylinder lubricant specifica- 
tion is necessary to assure adequate lubrication for a long period 
and that this same lubricant obviously should be used at repair 
points. Recalling that Type-K freight triple valves were origin- 
ally designed for 12 months' operation without lubricating atten- 
tion, this period being subsequently extended to 18 months, Mr. 
Stewart said that the Type AB equipment is aimed at three years' 
service. Practically complete protection from dust and dirt as- 
sures low friction during this period and the type of lubrication 
selected is designed to last for at least 36 months. He said that 
laboratory tests have shown the adequacy at the Sligh method 
of testing triple-valve oil. 

The report was accepted. 


Brakes and Brake Equipment 


Elimination of excessive leakage of air from the brake pipe 
has for many years in the past, and is continuing to be, of para- 
mount importance to the operation of and proper control of 
brakes on freight trains. Experience has indicated that a con- 


siderable amount of brake pipe leakage occurs at the air hose 


couplings. 

Our 1937 annual report showed a picture of and suggested the 
use of an air hose coupling testing device for submerging the 
coupling under water and testing before mounting it on the hose. 
Since that report was made there has been considerable more 
work done with this device. There have been a number in serv- 
ice for several years and the results have been very gratifying. 


Instructions for Use of Testing Device for 
Air-brake Hose Couplings 


When a coupling is cleaned and ready for test, try to apply it 
to the no go gage which can be rigidly attached to the corner of 
the tank. If the coupling will go on this gage, it must be 
rejected. 

If the coupling will not go on the gage, apply the combined 
go gage and dummy coupling to it. If the coupling refuses to 
take this gage freely, it must be rejected. 

With the combined gage and dummy coupling applied, place the 
coupling nipple shank in the chuck which will be locked in its 
upper position by the latch on the handle engaging the bead on 
the rim of the tank, and move the holding hook of the chuck into 
engagement with the coupling stop pin. The exhaust cock will 
then be closed and the supplv cock opened so as to connect air 
pressure at 70 Ib. to the chuck. The air pressure will then 
register on the gage, cause the chuck to grip the coupling shank 
with an air-tight fit, and be connected to the inside of the 
coupling. 

Then examine the coupling for audible leaks, unlatch the han- 
dle, rotate the chuck until the coupling is submerged. Bubbles 
will indicate leakage which can be located by slowly raising the 
coupling to the point of leakage. 

If leakage occurs at the gasket groove, remove the gasket and 
make certain the groove and gasket are clean and then retest. If 
the leakage persists, the coupling must be rejected. If leakage 
occurs as a result of porosity of the coupling casting, it may be 
lightly peaned. If the leakage persists, the coupling must be 
rejected. 

Couplings should be free from leakage but they need not be. 
condemned for minor leakage as disclosed by bubbles that develop 
very slowly. In such cases, close the air supply cock and observe 
the air pressure gage. The leakage must not exceed a drop of 
4 Ib. from 70-Ib. pressure іп one minute. 

We believe that the use of the above device will eliminate the 
leaking couplings from service, before they are mounted on the 
hose, thereby greatly reducing ever present brake pipe leakage, 
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assist in the reduction of train delays and produce better control 
of train brakes. 

We, therefore, recommend the adoption of this device as recom- 
mended practice. 


Modification of Freight Retaining Valve 
New Srow-REeLEAskE RETAINING VALVE 


The 1940 annual report contained a brief reference to the 
redesign of the freight retaining valve in order to provide addi- 
tional protection and variable control of brake cylinder pressures. 
During the past year further study has been made of the new 
four-position Slow Release Retaining Valve for freight service. 

This new slow-release retaining valve has four positions in- 
stead of three. Three of the positions, however, produce exactly 
the same results as the present A. A. R. standard retainer, that 
is—direct exhaust with handle in the vertical or down position; 
high-pressure retain (nominal 20 ib.) in the 45-deg. position; 
and low-pressure retain (nominal 10 1b.) in the 90-deg. or hori- 
zontal position. The fourth position is with the handle at 45 
deg. above the horizontal and known as slow-direct-exhaust posi- 
tion. In this position the brake cylinder is connected to atmosphere 
through a No. 60 drill orifice which permits the normal cylinder 
volume to blow down from 50 Ib. to 10 Ib. in approximately 86 
sec. and will continue to exhaust until the brake is completely 
released without turning down the retainer. 

The road service tests disclosed that the No. 60 drill orifice 
provides a sufficiently slow release to avoid harsh train slack 
movement when releasing the brakes on comparative long trains 
while in motion. 

In addition to the new fourth position and its operating feature 
the new retainer has certain desirable constructional features 
such as: (a) The bracket is arranged for permanent mounting 
to the car body with the valve body bolted to it so that the valve 
can be easily removed for cleaning or repairs without disturbing 
the pipe connection. (b) The valve is protected from pipe scale 
and dirt by a readily renewable strainer and (c) The exhaust 
ports are protected from wasps entering the valve by a wasp 
excluder built into the body. 

This valve retains all of the features of the present A. A. R. 
standard and, in addition, includes a fourth position giving a con- 
tinuous blown down of brake-cylinder pressure to zero pressure 
for the purpose of providing means for accomplishing improved 
control of the slack action of freight trains during release of 
train brakes while in motion, which will result in outstanding 
operating economies in time and cost, indicated by the following: 

(a) Decrease frequency of stoppng trains to set up and turn 
down retaining valves under certain now existing operating con- 
ditions. 

(b) Decrease frequency of stopping trains to release brakes at 
lower speeds than is now common practice. 

(c) Decrease damage to equipment and lading resulting from 
improved train slack control when releasing brakes on maximum 
long trains in level grade operation. 

(d) Accomplish smooth train slack control on generally 
descending and perhaps undulating grades which may contain 
sections of adverse grades and without changing the retaining 
valve setting between terminals. 

We recommend that the new four position slow release retain- 
ing valve be adopted as recommended practice. 


MODIFICATION OF PRESENT STANDARD RETAINING 
VALVE 


If the above recommendation is favorably received, the present 
A. A. R. Standard Retainer can be readily converted to include 
the fourth position with the same advantages as above outlined. 
{An outline drawing and diagrammatic of a standard retainer 
modified to include the slow-direct-exhaust position as well as a 
wasp excluder and vent protector was included in the report.— 
Editor.] 

We recommend that this conversion be adopted as recom- 
mended practice for present equipment, provided the above recom- 
mendation for new cars is adopted. 


Wasp EXCLUDER AND VENT PROTECTOR 


In our annual reports of 1939 and 1940 reference was made 
to an improved design of wasp excluder, for the present retain- 
ing valve, in which complete protection is provided against mud- 
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wasps restricting or completely plugging the exhaust ports, to- 
gether with complete protection against ice, sleet or other ele- 
ments, thus avoiding wheel damage and improper release of the 
brakes. 

We also made reference to a molded rubber sleeve to fit over 
the low pressure cap of the retainer as a means of overcoming 
wheel troubles caused by moisture entering the valve, causing 
corrosion and stopping up of the small relief part. 

We now wish to report that as a result of our investigation 
and observations of those in service we recommend the use of 
this type of vent port protector and the rubber-disc type of wasp 
excluder in lieu of all previous types submitted. 


Cleaning, Testing and Lubricating of 
AB Valves 


During the past year we have made very extensive tests and 
inspections of 100 Pennsylvania cars and 100 Santa Fe cars that 
were equipped with AB Brakes and marked "AB Brake—Experi- 
mental" having the improved types of bracket strainers. 

The average service period of the 200 cars involved was 43 
months. The results of the tests and the condition of the valves 
and equipment as a whole were very gratifying. Tests of com- 
plete trains of 100 cars each made before the equipment was 
disturbed, but as represented by an average service period of 43 
months, revealed proper operation after light and heavy service 
applications and emergency applications as well as the releases. 

On rack tests and visual inspection it was revealed however, 
that there was some restriction of the service portion feed grooves 
and the quick action chamber charging chokes. We concluded 
from the results, however, that the present three year cleaning 
period is not only entirely feasible with valves equipped with the 
improved strainers, but could be further extended. 

Our complete report on this subject with definite recommenda- 
tions has already been submitted to the General Committee for 
their consideration. 


Standard Brake Beam 


Your committee has been making a study of the detailed causes 
of brake-beam failures and after compiling the data taken from 
reports of over 34,000 beams removed on various railroads it is 
interesting to note that worn heads comprise 47.4 per cent of 
the removals, 26.35 per cent tension rod defects, either broken, 
bent or loose rods or nuts missing. The other 26.25 per cent 
miscellaneous defects. The three outstanding defects for beam 
removals are brake head worn at toe, 15.47 per cent; brake head 
worn at center lug, 13.9 per cent, and tension rod broken at 
thread, 13.84 per cent. 

We are not in a position to make a definite recommendation 
in connection with this subject, but it is very evident that drastic 
action must soon be taken to curb brake-beam failures. 


Passenger Car Steam Connectors 


The report includes a drawing showing the dimensions for the 
2-in. passenger-car steam coupler head similar to that now shown 
as standard on page 78 of Sec. E of the Manual, except for the 
addition of grooves to the head to make same suitable for inter- 
change of either the Vapor Car Heating Company’s or the Gold 
Car Heating and Lighting Company’s gaskets which employ dif- 
ferent methods of locking same in coupler head. The committee 
recommends the substitution of this figure showing these grooves 
in place of present page 78 of Sec. E. of the Manual as Standard. 


Emergency and Service Pistons for AB 
Brakes of the Self-Lubricated Type 


In order to provide proper lubrication of the service and emer- 
gency pistons of the AB valve over extended service periods a 
considerable amount, of development work has been done with a 
self-lubricated type of piston. This piston contains an oil cham- 
ber with a capacity of approximately 300 drops of oil, which is 
fed to the piston ring and ring groove in very minute quantities. 

There have been a limited number of pistons of this type in 
service for more than two years and the results have been very 
encouraging. 

The air-brake manufacturers have expressed their willingness 
to absorb the extra cost involved to make the AB valve with 
self-lubricating pistons available at no increase in price over the 
AB valve with the present type of pistons, for all new valves 
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manufactured after a given date, due to te fact that certain 
reductions in manufacturing cost have been made possible by the 
elimination of the by-pass check valves and their related parts. 
The air-brake companies also have stated that the development 
work and experience which they have had allows them definitely 
to recommend the use of these pistons and are willing to insure 
their proper operation. 

Inasmuch as your committee has already recommended that 
authority be extended to permit the use of these pistons to all 
roads which desire such equipment without limitation; due to the 
fact that the selí-lubricated piston can always be operated the 
same as the present piston, simply by the removal of the oil, 
- if the occasion should demand; and due to the above assurance 


and statements made by the air-brake manufacturers, we wish. 


to recommend the adoption of the self-lubricatéd type of service 
and emergency pistons in all AB valves manufactured after a 
certain date, which date should be the earliest practical date that 
the manufacturers can get in production. 

Both air-brake companies are prepared to furnish a common 
standard for new valves. 

We are also studying the possibility of converting the present 
pistons which are in service to pistons of the self-lubricated type, 
but to date we can offer no definite recommendations for this 
conversion. 

Different length piston stops are required with the AB test 
rack when testing portions equipped with self-lubricated pistons 
than when testing portions with standard pistons. 


Use of Hollow Type Plugs 


It has been brought to our attention that there have been cases 
of train delays and damage to equipment resulting from emer- 
gency applications caused by some flying object from the road- 
way striking the pipe plug applied in the bottom of the Type K 
triple valve. These were the hollow type pipe plugs instead of 
solid type. 

We were advised by the air-brake manufacturers that they 
have been for some years, and are now using solid type pipe 
plugs. 

We recommend the use of a solid type pipe plug when a pipe 
plug is used on any part of the air brake equipment and any of 
the hollow type now in service to be replaced with the solid type. 


Excessive Wear in AB Valve Release Handle 


The hole in the reservoir release valve handle of the AB valve 
for the insertion of a cotter pin to secure the release rod is a 
%o-in. drilled hole. It was the intent when providing this size 
hole that a 14-in. cotter pin was to be used at this point. It has 
been noted that a considerable number of 782-іп. cotter pins and 
some '%-in. cotter pins are being used for this purpose rather 
than the %-in. which practice allows movement due to vibration 
and causes excessive wear of the handle and cotter pin. 

It is recommended that J4-in. cotter pins only be used at this 
location and that all valves in service having smaller than М-їп. 
be replaced when they are on repair tracks. 


Combined Dirt Collector and Cut-out 


Difficulties have been encountered in operating the branch-pipe 
cut-out cock in the combined dirt collector and cut-out cock of 
the AB brake equipment, due to high friction between the plug 
cock and the body. The high friction is caused by the accumula- 
tion of rust and the infrequent number of operations. 

Tests made on 200 cars revealed that a pull of over 360 Ib. 
was required near the end of the cut-out cock handle on 18 cars 
to start movement. On the remaining 182 cars an average pull 
of approximately 133 Ib. was required, which is considered to be 
in excess of the pull capable of being exerted at this point by 
an average man. The resistance to start of movement is approxi- 
mately 45 per cent higher for those units on refrigerator cars than 
for those on box cars. 

The cast-iron body of the present standard unit forms the seat 
for a brass plug with an enlarged water-way. The manufacturers 
of this unit have found it possible to equip the standard body with 
a brass bushing forming the seat for a smaller plug but with 
sufficient size water-way so that there is no detrimental effect 
on the performance of the complete brake equipment. 

The use of the brass brushing to prevent such corrosion as was 
present with the cast-iron seat and the reduction in radius of the 
plug with the same length handle will without a doubt reduce the 
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pull required to start the movement of the cut-out cock and 
should correct the difficulties encountered. 

We have approved this new design of combined dirt collector 
and cut-out cock for use in interchange as a permissible substitute 
for the present standard. If further experience proves the 
adequacy of this unit we shall then, no doubt, recommend its use 
as standard. 

The report was signed by R. E. Baker (chairman), general 
supervisor of air brakes, air conditioning and power plants, B. & 
M. ; J. A. Burke (vice-chairman), supervisor of air brakes, A. T. 
& S. F.; W. H. Clegg, general superintendent of motive power 
and car equipment, G. T. W.; T. L. Burton, air-brake engineer, 
N. Y. C.; C. H. Rawlings, superintendent of air brakes, D. & 
R. G. W.; R. J. Watters, general air-brake inspector, Nor. Pac.; 
Otto Swan, air-brake instructor, U. P.; J. P. Lantelme, general 
foreman, Pennsylvania; J. Mattise, general air-brake instructor, 
C. & N. W.; R. E. Anderson, general air-brake inspector, C. & 
O., and R. N. Booker, general air-brake inspector, Sou. Pac. 


Discussion 


E. B. Hall, chief mechanical officer, C. & N. W., complimented 
the committee on its report, but said that it fails to mention a 
number of things which cause a lot of delays on railroads, such 
as improper anchorage of brake pipes. 

W. E. Vergan, supervisor of air brakes, M-K-T, said that he 
is in favor of the hose-coupling test device, described in the com- 
mittee's report, which will lessen the time required for testing, 
as compared with the device submitted in 1937. He suggested 
that the use of the improved device be made mandatory instead 
of recommended practice. Referring to the modification of the 
retaining valve, Mr. Vergan said that the choke feature should 
be made available quickly and easily by simply turning a retain- 
ing valve handle, thus enabling trainmen to secure maximum 
benefits in operation. Mr. Vergan stated that slack action can 
and should be controlled now, not only in long trains but in short 
trains, especially those operating over hilly country where slack 
has a tendency to run in and out. He is in agreement with the 
balance of the committee's report but feels that the Type AB 
equipment should be good for five years without intermediate 
inspection and lubrication attention. 

In closing the report, Chairman Baker said that the committee 
is studying the question of proper pipe-clamp design and, in re- 
sponse to a comment by I. C. Bond of the Wabash, regarding the 
superiority of the No. 3 brake beam with 136-in. rods, said that 
the committee is also giving consideration to the subject of im- 
proved brake-beam performance in conjunction with a commit- 
tee representing the manufacturers. 

The report was accepted and recommendations ordered submit- 
ted to letter ballot. 


Couplers and Draft Gears 


No new certificates of approval for draft gears have been issued 
during the past year, and the number of approved gears remains 
at twelve. These are made by six different manufacturers. Two 
of these approvals are conditional, which signifies that they cover 
new designs of gears whose service performance will be watched 
in order to see if unconditional approval is merited. 

The two year period for conditional approval has expired for 
the Waugh-Gould Type 410 gear. No action has been taken 
to change the status of this gear, since the manufacturer advises 
that there have been only five of them sold. One of the pur- 
poses of conditional approval is to exercise some restraint on 
the number of gears of a new and untried type which might be 
placed in service, so that if some defect shows up which the 
laboratory did not reveal, there will not be an undue burden 
placed on the railroads. 

It has been found that manufacturers desire to maintain un- 
changed the type designation of an approved gear if an improve- 
ment is made, this for the purpose of avoiding the disadvantage 
of a lower interchange price if the former designation is placed 
in the non-approved classification. Obviously a bad situation 
would be created for the railroads if gears of different construc- 
tion were permitted to retain the same type designation. On the 
other hand, the Committee feels that everything possible should 
be done to encourage the manufacturers to make improvements 
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in existing approved gears, and there should be no penalty im- 
posed on any manufacturer who does this, or on his customers. 
In order to overcome this difficulty it is proposed to establish a 
new classification for approved gears, to be designated as "Super- 
seded Approved Gears." If modifications are made in an approved 
or conditionally approved gear, a new type designation will be 
required and the former type designation will be placed in the 
“Superseded Approved" classification. Gears in this classifica- 
tion will have the same interchange status as “Approved Gears” 
and will remain in this classification until they become obsolete. 

The manufacturer of the Peerless H-1 gear made application 
for approval of a change in the housing construction, this change 
consisting of the addition of ribs on the outside of the housing 
to facilitate substitution for other types of gears in interchange 
repairs. Subsequently a second application was made covering a 
change in the design of these ribs, after the first design had been 
approved without requiring any tests to be made. Suggestions 
have been made concerning this second design of ribs, and when 
these are complied with this change will be approved. 

The manufacturer of the Westinghouse NY-11-E and NZ-11-E 
gears has made application for approval of new designs of hous- 
ings for these gears. These new designs will give housings 
weighing less which it is claimed are stronger than the previous 
housings. Since the new housings involve no change in the 
friction parts of the gear, it has been decided that their suit- 
ability can be determined by subjecting three gears of each type 
to the preliminary, capacity and sturdiness tests. This will be 
done as soon as test specimens can be obtained. 


Check Tests of Approved Draft Gears 


During the year a partial retest of one approved draft gear 
was made in accordance with decision reached after the series 
of check tests referred to in the report for the past two years. 
As a result of this retest the certificate of approval was reissued 
to cover changes that had been made in the manufacture of 
the gear. 

A second type of gear was required to undergo a complete new 
approval test as a result of its showing in the previous check 
test, and the manufacturer has filed his application for this new 
test. Before supplying test specimens he desires to check the 
effect of modifications in design by making private tests under 
the Association's drop hammer, and this work has been going 
on practically continuously since last July. Latest advice is that 
the manufacturer is about ready to proceed with construction 
of a lot of gears embodying the newest features, and when these 
are ready test specimens will be selected. 

A new check test of approved gears has been conducted during 
the past year. The first check test was made on seven types of 
gears, the other five types of approved gears being omitted 
either because of their similarity in design to a type included or 
because they had just recently been approved. Five of these 
seven types of gears were included in this second check test, 
the other two types getting special treatment as referred to in 
the two paragraphs above. The gears included in this second 
check test, known as the 1940 Check Test, consisted of the fol- 
lowing types: Edgewater B-32-KA; Miner A-22-XB, Cylinder 
D-7935; National М-17-А; Waugh-Gould 403; Westinghouse 
ХҮ-ПЕ. 

Three gears of each of these types were selected from stock 
at the manufacturer's plants without advance notice being given 
when selection was to be made. It was quite noticeable that these 
gears were superior to the gears secured for the 1938 check test. 
The parts of the gears were in closer conformity with the man- 
ufacturer's drawings which are on record, and the workmanship 
was better. This was probably a result of the criticisms made 
after the last test. The gears were in better shape as regards 
the condition of the íriction surfaces, which would be expected 
from gears taken out of manufacturer's stock. Each of the five 
gears tested complied with specification requirements in all essen- 
tial respects, in fact, the performance of the gears in these check 
tests was in only a few respects less satisfactory, and in some 
respects more satisfactory, than in the official tests upon which 
original approvals were based. 

Each manufacturer will be advised of the results from the 
check test of his gear, and such minor discrepancies as were 
found will be called to his attention for appropriate action. 


It is recommended that at the first opportunity the association 
provide for a series of capacity checks of approved draít gears 
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taken from cars in service. The purpase of these tests would be 
to secure information as to how the capacity of the gear has 
stood up in service and its relation to the age of the gear, and 
to the capacity of new gears obtained in laboratory test. It would 
show if there is any value in the process of working-in used dur- 
ing manufacture, or if this merely establishes a fictitiously high 
capacity which disappears after the gear goes into service. 


Recommended Changes in Draft-Gear 
Specifications 


Based largely on observations made during the conduct of the 
two series of check tests of approved draft gears, it is recom- 
mended that the following changes be made in Specifications 
M-901-37 covering Approved Draft Gears for Freight Service: 

1—Insert a new Par. 3 (e) as follows: 

“The surfaces on which the gear closes are to be reasonably 
parallel, and shall be perpendicular to the axis of the gear.” 

The purpose of this provision is to avoid the introduction of any 
cocking action when the gear closes, which might throw the 
action of the forces out of line with the car sill. 

2—Insert a new Par. 8 as follows, renumbering the present 
paragraphs accordingly: “Test for Capacity as Received—Before 
a gear in disassembled for internal measurement its capacity 
shall be determined in as few as possible drops of the 27,000 Ib. 
tup in order to establish what capacity it has in the condition as 
shipped by the manutacturer. To be acceptable each gear must 
show not less than 15,000 ft. Ib. capacity in this test." The pur- 
pose of this requirement is to insure that draít gears will be 
properly worked in during the process of manufacture, so that 
they will afford full car protection as soon as they are installed. 

3—Add the following sentence to the end of Par. 3, Appendix 
A: "Specification for the working-in process, if any, used during 
the manufacture of the gear, including limits for acceptability of 
assembled gears, shall also be furnished." The purpose oí this 
requirement is to place this information on record so that if any 
change in procedure is made the Association will be advised. 

It is recommended that Par. 3 (a) of Spec. M-902-37, Pur- 
chase Specifications for Approved Draft Gears for Freight Serv- 
ice, be rewritten to agree with the corresponding paragraph in 
Specifications M-901-37. In the purchase specifications the out- 
side measurements of the gear are designated as such that will 
permit it to be installed in a pocket the size of which is given, 
while in the regular specifications the actual measurements íor 
the gear are given. 


Tests of Waughmat Draft Gear for Freight Service 


The Waugh Equipment Company has developed a rubber draít 
gear for freight service and has asked for approval for its in- 
stallation. It is designed for installation in the standard draft 
gear pocket. Because its characteristics differ greatly from those 
of friction draft gears, it has been necessary to proceed differ- 
ently in the matter of approval. Laboratory tests of an explor- 
atory nature, including all of the regular specification tests, have 
been made under the Association's drop hammer, and car impact 
tests will be made under the supervision of the sub-committee. 
Approval has been given for the installation of a limited number 
of these gears in actual service, and their performance will be 
closely checked by the committee. The outcome of these investi- 
gations will determine the future course of action regarding this 
gear. 


Tight-Lock Couplers Opening in Service 


Our report for the year 1940 called attention to some trouble 
experienced with tight-lock couplers separating in service. It was 
the opinion of your committee that in view of the investigations 
made concerning these partings and the corrective measures ap- 
plied, as well as tests made at that time, the trouble had been 
definitely corrected. However, during the past winter several 
additional separations involving tight lock couplers have been 
reported. 

Careful investigations have been made of each of these part- 
ings and the manufacture and gaging of the couplers at the plant 
of the manufacturer. It has been definitely established that the 
partings were practically confined to tight-lock couplers cast 
prior to January 1. 1939. The known exceptions are a few part- 
ings involving tight-lock couplers manufactured since Januaty 1, 
1939, in which the anticreep arrangement had not been properly 
adjusted. A study of the individual couplers involved in these 
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separations has shown that these partings would not have oc- 
curred had the instructions been properly understood and the cor- 
rective measures outlined in the 1940 report been properly per- 
formed, especially as regards the adjustment to the secondary 
anticreep shoulder in the bar. . 

A joint meeting of your committee with the Mechanical Com- 
mittee of the Coupler Manufacturers was held in Cleveland on 
February 27, 1941, at which time this subject of tight-lock coupler 
separations in service was thoroughly reviewed. At this meeting 
arrangements were made whereby the coupler manufacturers rep- 
resentatives were to cooperate further with the railroads in check- 
ing tight-lock couplers cast prior to January 1, 1939, and to give 
instruction and assistance to make further corrective adjustments 
to the anticreep arrangement in the couplers where necessary. 

The Mechanical Committee of the Coupler Manufacturers has 
prepared Circular No. 441 which shows in full-size arrangement 
the anticreep feature of the tight-lock coupler, the gages necessary 
to make these adjustments to the anticreep arrangement, including 
also detailed instructions covering the procedure to be followed 
in making these corrections. All this information has been made 
. available, through the manufacturers, to the railroads having tight- 
lock couplers in service. 2 


Maintenance Knuckle for Tight-lock Couplers 


Tight-lock couplers manufactured prior to January 1, 1939, 
were produced without the benefit of machining important bear- 
ing surfaces and with more or less incomplete gaging practice. 
As a result of this early production practice such couplers are 
not uniform as regards interchange of parts, especially knuckles. 
These early knuckles may occasionally require replacement and 
when replaced with the latest standard knuckle the contour line 
may be a little too tight and cause difficulty in coupling with 
another tight-lock coupler. 

The Mechanical Committee of the Coupler Manufacturers has 
given this subject careful attention and recommends that tight- 
lock knuckles furnished the railroads for maintenance should 
have the thickness of the knuckle reduced Ив in. by machining 
the metal from the pulling face. This change would provide ap- 
proximately Мв in. clearance in a coupler having normal dimen- 
sions, but in many of these early couplers this proposed knuckle 
would provide a closer fitting contour than would be the case 
with the original knuckle that is being replaced: These knuckles 
will be furnished only for maintenance purposes and no change 
is being made in the standard knuckle furnished with new coup- 
lers. The catalog number of the standard tight-lock knuckle is 
T50 and for identification purposes the maintenance knuckle will 
bear the identification T50A. 

Arrangements have been set up by the coupler manufacturers 
to have the standard tight-lock knuckles, now carried as spares 
by the railroads, returned to the manufacturers for machining of 
the face, which machining will be done free of charge. 

On account of the necessity for prompt action your committee 
has authorized the coupler manufacturers to proceed accordingly, 
subject to your approval. 


Contour Maintenance for A.A.R. 
Tight-Lock Couplers 


To insure satisfactory inter-coupling between tight-lock coup- 
lers, where any repairs have been made to coupler body or parts, 
a simple contour gage has been provided. This gage will be 
furnished by the coupler manufacturers on orders. 


Tight-Lock Coupler Specification 


Last year, your committee presented specifications for tight-lock 
couplers and attachments with the recommendation that these 
specifications be referred to the Committee on Specificaions for 
Materials for approval and then submitted to letter ballot. 

The Committee on Specifications for Materials did not approve 
the specifications as presented by the coupler committee on the 
grounds that couplers and coupler parts were steel castings and 
the material used in such parts should be incorporated in the 
specifications covering steel castings. 

Your committee does not look at this proposition'in the same 
light as the material specifications committee, since couplers and 
parts could not be considered as a general run of steel castings, 
but represent more particularly a highly specialized product in 
which only a limited number of manufacturers are engaged in 
their production. 

In view of the important part couplers play in our transporta- 
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tion system and the highly specialized nature of their manufac- 
ture, it is the opinion of your committee that all of the require- 
ments surrounding the production of couplers and parts should 
be incorporated in a single specification. 

The tight-lock coupler specification was submitted to letter bal- 
lot vote last year and approved. The matter of form for inclu- 
sion in the A. A. R. Manual was further discussed with the Com- 
mittee on Specifications for Materials without agreement being 
reached. In view of the importance of the specification, it has 
been placed in the Manual of Standard and Recommended Prac- 
tice in separate form, pending further conference with the specifi- 
cations committee. 


Protection of Coupler Operating Mechanism 


The investigation to develop a suitable means for the locking 
of coupler operating mechanism to prevent accidental opening of 
the coupler in service resulting from obstacles striking the oper- 
ating lever is still in progress. It would be a simple procedure to 
lock the uncoupling rod and bail securely if the couplers were 
operated from one side only, at each end of the car. Also, an 
automatic locking side bracket could be used securely to lock 
both side operating rods individually. However, complications 
arise when an attempt is made to lock both the side operating 
rods and the bail, as a unit, at each end of the car when the oper- 
ating arrangement is designed to operate from both sides of the 
car. 

A questionnaire has been sent to the membership requesting an 
expression regarding a preference as to whether coupler operating 
mechanism on passenger cars should be operated from one side, 
only, or from both sides of the car. Replies to this questionnaire 
have not furnished as much information as was anticipated, since 
in a number of instances those answering were of the opinion 
that it referred primarily to the operation of tight lock couplers 
and therefore many roads not using tight lock couplers did not 
express an opinion. 

A total of 63 roads replied to the questionnaire; 34 of these 
roads expressed a preference, 10 for both sides and 24 for one 
side; the remaining 29 failed to indicate which method of opera- 
tion was preferred, as it was their interpretation the questionnaire 
was intended for tight-lock couplers only. 


Separating of Type E Couplers Because of 
Inverted or Missing Toggles 


A member road has called attention to the committee’s refer- 
ence in the 1940 report to Standard E couplers separating on 
account of inverted or missing rotary lock-lift toggles. The 
report advocated discontinuing the use of the dowel-type lock- 
lift lever and toggle, substituting therefor the riveted type. It 
was the understanding at the time that the coupler manufacturers 
would discontinue furnishing the dowel type. In investigating 
the statement made by the member road that the dowel type ro- 
ary lock lifter and toggles were still being supplied, it developed 
that one coupler manufacturer, while not manufacturing any more 
of the dowel type lifters and toggles, was taking occasion to fill 
orders from stock already on hand. This subject was handled 
through the Coupler Manufacturers Mechanical Committee to 
the point that no further shipments will be made of the dowel 
type lifters and toggles. 

Your committee has been advised that the Arbitration Com- 
mittee will recommend a new paragraph to Sec. (c) of Inter- 
change Rule 17, in which provision will be made for a repairing 
line to renew the old style bottom lock lifter or toggle, if defec- 
tive, replacing them with either suitable parts in kind or with 
the two parts riveted together. In the latter case full charge may 
be made and scrap credit allowed for the old style parts removed. 
Your committee concurs in this recommendation of the Arbitra- 
tion Committee. 


Reclamation of Couplers 


A study made by the Arbitration Committee in connection with 
coupler repairs developed that a large number of knuckles were 
being renewed for the purpose of bringing couplers within gage, 
whereas, the out-of-gage condition could have been corrected in 
a large percentage of such cases by renewing the knuckle lock 
only, thus reducing expenses to the car owner. 

The Arbitration Committee has recommended for the consider- 
ation of the Coupler Committee a revision of Rule 18 (a-1). 
[See Arbitration Committee report.] 
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It is further recommended that the note accompanying Fig. D, 
Rule 18, Page 58 of the 1941 Code of Rules be changed from 
“Condemning limit for cracks horizontally inclined" to “Соп- 
demning limit for cracks extending in any direction." 

Your committee accepts both recommendations as constructive 
changes which should be approved by the association and included 
in the Code of Rules. ` 


Reclamation of Draft Keys—Limits for Wear 


In connection with the practice of reclaiming draít keys as 
recommended in the 1940 report, request has come to your com- 
mittee that further suggestions be made as to the wear limits 
within which the draft key reclamation might apply. 

In the inquiry made regarding wear limits it developed that 
some roads have not encountered enough wear on the draít keys 
to give this subject serious consideration and little or no atten- 
tion has been given either to wear limits or methods of reclama- 
tion. On other roads where the reclamation of draft keys has 
become a factor in car maintenance, it appears that the wear on 
the edge of the key is the governing factor in establishing the 
suitability of the key for reclamation. In other words, if the 
edge wear is within certain prescribed limits, the wear on the flat 
surface of the key will not be beyond the range of reclamation 
set up for edge wear. For this reason, it does not appear neces- 
sary to prescribe wear limits for key thickness. 

The process of reclamation for draft keys as outlined in the 
1940 report will take care of 3$ in. wear in width at any cross 
section location. This limit may be applied to both 5-in. and 
6-in. keys. 

It is the suggestion of your committee that draft keys may be 
satisfactorily reclaimed if the maximum wear in width does not 
exceed 3$ in. at any one point. 


Elimination of Coupler-Yoke Filler Blocks 


Your committee has been requested to support the recommen- 
dations of a local mechanical organization that provision be made 
for the elimination of filler blocks from the end of the coupler 
yokes, it being argued that írequently the blocks are missing, 
thus contributing to excessive slack in coupler attachments. 

Your committee considers these filler blocks where used are 
serving a good purpose, as a protection against yoke or strap 
breakages and is further of the opinion if more attention was 
given to the maintenance of the blocks there would:be fewer 
cases where they would be missing. For these reasons the com- 
mittee does not approve the recommendation to discontinue the 
use of coupler yoke filler blocks. 


Key Slots in Couplers 


It has been the practice of some roads, in order to provide for 
vertical draft key attachments to the coupler shank, to burn a 
slot in the coupler shank between rivet holes. The ragged edges 
left by the burning of these slots form a ready origin for detail 
fractures. Applying localized heating to highly stressed parts, 
especially without annealing, is also conducive to development 
of fracture. 

Your committee has been advised that the Arbitration Com- 
mittee will include in its report a recommendation prohibiting 
this practice, and will make further provision that when couplers 
with burnt out key slots are removed for any reason, it will be 
at the expense of the owner. 

The coupler committee concurs in this action taken by the 
Arbitration Committee. 


Adding Filler Block in Head of Cast-Steel Yoke 
to Prevent Coupler Head from Drooping 


Last year a member raised the question of adding filler block 
in the head of the cast-steel yoke to restrict the vertical movement 
of the coupler butt. Your committee has reviewed this matter 
and reports that the center line of the slot in the coupler butt is 
% in. above the slot in the yoke. Key slot in the center sill is 
on the center line of draft. With the tolerances provided, when 
the coupler and draft attachments are in place on the car they are 
all on the horizontal center line, with the vertical weight reaction 
on the key through the center sills. 

In 1923 one of the coupler manufacturers cast yokes with this 
filler block for application to 1,000 cars. Investigation is going 
d to develop what, if any, beneficial results were obtained there- 

TOm. 
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Your committee wishes to express its appreciation to the 
coupler manufacturers for the cooperative assistance rendered by 
the Mechanical Committee of the Coupler Manufactruers in the 
joint work carried on during the past year. 

The report was signed by R. L. Kleine (chairman), assistant 
chief motive power-car, Pennsylvania; H. W. Coddington (vice- 
chairman), research and test engineer, N. & W.; E. E. Root, 
chief motive power, D. L. & W.; L. P. Michael, chief mechan- 
ical engineer, C. & N. W.; W. Bohnstengel, engineer of tests, 
A. T. & S. F., and H. W. Faus, engineer motive power, N. Y. C. 


Exhibit A—Instructions Covering Adjustments 
to Improve the Ánticreep Arrangement 
in Tight-Lock Couplers 


The A. A. R. tight-lock couplers cast prior to January 1, 1939, 
were not correctly modified to improve the anticreep arrange- 
ment as approved by the Committee on Couplers and Draft Gears 
during March 1940. . | 

The secondary anticreep їп tight-lock couplers cast prior to 
January 1, 1939, consisted of a projection on the upper-guard- 
arm side of the lock that engaged a recess in the guard-arm wall 
of the bar. In service this recess would become filled with dirt, 
which interfered with proper functioning of the secondary anti- 
creep. The length of the bottom lock hole from front to back 
was not important during this period, therefore careful attention 
was not given to control of this dimension. 

The secondary anticreep in tight-lock couplers cast after Jan- 
uary 1, 1939, consisted of a shoulder on the back of the toggle 
that engaged a ledge formed on the bottom rear wall of the lock 
hole. This change in the location of the secondary anticreep 
made it necessary to provide gages closely to control the length 
of the bottom lock hole. 

When the changes to improve the anticreep arrangement, as 
approved during March, 1940, were made in tight-lock couplers 
cast prior to January 1, 1939, proper attention was not given to 
adjusting the length of these bottom lock holes. Investigations 
have shown that recent partings involving tight-lock couplers are 
largely the result of the bottom lock hole being too long, which 
permits an ineffective anticreep arrangement. Only couplers cast 
prior to January 1, 1939, have been involved in these recent 
partings. 

The following sketches show correct and incorrect anticreep 
arrangement in tight-lock couplers. They illustrate how correct 
adjustments may be made and gages necessary to make correct 
adjustments. 

Fig. 1 shows the tight-lock coupler anticreep arrangement with 
all parts in normal closed position and Fig. 2 shows the tight- 
lock coupler anticreep arrangement engaged to prevent upward 
movement of the lock. This illustrates the correct functioning 
of the anticreep arrangement when all parts are normal. 

Fig. 3 shows the anticreep arrangement as it functions in a 
bar where the adjustments were made incorrectly. Note that 


Fig. 1—Operating parts of the coupler in fully closed position 
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primary anticreep A is disengaged and secondary anticreep B is 
only partially engaged. If force is applied to lift the lock, the 
toggle tends to rotate about the secondary anticreep, thus round- 
ing the corners of the toggle and bar. This action may also bend 
or spread the rotor lever. 

Fig. 4 shows Gage No. 29875 correctly positioned on the bar, 
thus indicating that the adjustments to improve the anticreep 
arrangement were not made correctly in the bar. Note space 
between gage and bar at C and D. 

Fig. 5 shows the same conditions as in Fig. 4 except with the 
anticreep adjustments made correctly to meet the requirements of 
gage No. 29875. 


Method of Procedure 


1—All tight-lock couplers having cast date prior to January 1, 
1939, or serial number less than 1100, should be checked for 
effective anticreep arrangement. Use gage No. 29875 as shown 
in Fig. 4. It will be necessary to remove the knuckle and lock 
to make this check properly. The lock and toggle should also 
be checked for correctness using gage No. 1161 as described for 
Figure 8. (Figs. 6 to 8, incl, are not included in the present 
abstract of the committee's report are printed in the original 


Fig. 2—Operating parts of the coupler with the primary and secondary 
anti-creep engaged 


Fig. 3—Operating parts in anti-creep engaged position. Note the 
disengagement of the primary and the reduced overlap of secondary 
anti-creep due to incorrect modifications as in Fig. 4 
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report as submitted before the association.) 

2—Any couplers that do not check correctly (Item 1) should 
receive attention to improve the anticreep arrangement. It is 
recommended that couplers requiring further adjustment be re- 
moved from the car in order that the work may be properly 
performed and without haste or disturbance. This may be accom- 
plished by having corrected couplers available to replace couplers 
removed so that the car may be returned to service. 

3—Those couplers requiring further attention should have the 
secondary anticreep ledge rebuilt by electric welding, using gage 
No. 1160. The drawbar primary anticreep A should also be 


Nus 


Fig. 4—Gage No. 29875 properly applied to incorrectly modified 
coupler as in Fig. 3—Clearance at C and D must be built up by 
welding as in Fig. 5 


Fig. 5—Rear wall of the lock hole and secondary anti-creep shoulder 
corrected by electric welding to meet requirements of gage No. 29875 


checked with gage No. 1160, Fig. 7, and any necessary adjust- 
ments made. Gage No. 29875 should be used to make a final 
check of these corrections as shown in Fig. 5. Any adjustments 
io the toggle or lock, as indicated by gage No. 1161, Fig. 8, 
should be made or the part replaced. 

4—The coupler and parts should be reassembled and a final 
check made to determine the effectiveness of the anticreep ar- 
rangement. This may be done by inserting a chisel, or similar 
instrument, between the lock and knuckle-tail shelf and prying 
the lock upward while forcing the lock leg rearwardly. This 
check should show not less than 3ig in. overlap at the primary 
anticreep 4 and % in. overlap at the secondary anticreep B, 
Fig. 2. If this final check is not satisfactory, all conditions should 
be rechecked and any necessary adjustments made. 

5—The Brinell hardness number of the built-up surface should 
be approximately 160. Fleetweld No. 5, made by Lincoln Elec- 
tric Company, Cleveland, Ohio, and Shurweld N, made by 
Hollup Corporation, Chicago, are satisfactory welding rods for 
this work. 

6—When corrected couplers are reapplied to cars, they should 
be carefully checked for operation and any necessary adjustments 
should be made to insure free operation of the coupler. The 
A. A. R. approved type No. 3 tight-lock coupler operating 
arrangement is recommended. 


Discussion 


There was no discussion of that part of the report devoted to 
draft gears. At the invitation of the presiding officer, H. W. 
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Gilbert, chairman of the Coupler Manufacturers’ Mechanical 
Committee, said that for many years since the adoption of the 
Type E coupler the committee has had close and pleasant rela- 
tions with the Mechanical Division committee and attempted to 
do whatever was necessary to improve coupler performance. He 
referred to Mr. Cantley's study of coupler failures at low tem- 
peratures and said that this should develop some definitely help- 
ful and useful information. 

Mr. Gilbert said that the committee's report contains a clear 
description of the problem which has arisen in connection with 
tight-lock couplers and that the first attempt at corrections did 
not prove to be entirely satisfactory on account of the lack of 
proper adjustments. Mr. Gilbert stated that improvements in de- 
sign, including machining, has enabled tight-lock couplers manu- 
factured since 1939 to give satisfactory service, but further de- 
velopment and improvements are still being sought to be passed 
on to the Mechanical Division committee. 


In response to a question, Chairman Kleine said that when 
difficulty is encountered due to the knuckle dropping on the bot- 
tom wall of the coupler, it is necessary only to apply a washer 
and raise the knuckle. 


J. McMullen, superintendent car department, Erie, referred to 
the changes in Rule 18 and said that only a small percentage of 
couplers can be reclaimed by this method, the application of a 
properly conditioned knuckle being cheaper in the long run. He 
said that, at the suggestion of a member line which advised 
changing the lock rather than the knuckle, this method was tried 
on the Erie and they were not able to bring the pulling face of 
the knuckle within the gage limits. 


E. B. Hall, chief mechanical officer, C. & N. W., said that there 
is need for a more positive lock, to avoid any possibility of 
couplers parting. Chairman Kleine replied that the committee 
feels keenly whenever there is an instance of coupler parting and 
that, without proper gages and gaging practice, this trouble is 
bound to occur occasionally. He said that the working surfaces 
of certain coupler parts must be machined to assure uniform re- 
sults. With the present improved coupler and a more general 
knowledge of how to use the gages, he believes that the coupler 
problem is largely solved, although further improvements are 
still being studied. 

K. F. Nystrom, mechanical assistant to executive vice-president, 
C. M. St. P. & P., said that the Milwaukee has no tight-lock 
couplers in service. He hoped that the committee would specify 
uncoupling from one side, which makes it more practicable to 
apply a locking device to the uncoupling lever handle. Mr. Ny- 
strom said that he has accumulated from dismantled cars over 
1.000 Type D couplers with 5-in. by 7-in. shanks, which he will 
use by the application of wrought- or cast-steel yokes in the in- 
terest of conservation of material. 

The report was accepted and recommendations submitted to 
letter ballot. 


Report on Locomotive 
Construction 


Design of Fundamental Parts of Locomotives 


Piston RinG Grooves For Lip Type SECTIONAL 
PACKING 


The sub-committee was requested to prepare a proposed design 
of piston grooves that would take all types of lip type sectional 
packing rings now being manufactured; also, to look into the 
matter of standardizing grooves for snap type piston rings. It 
was decided that no consideration of standardizing. grooves for 
snap type piston rings would be made as most railroads are 
changing to sectional rings on new piston applications. 

Two designs of grooves for lip-type sectional rings were 
included in the report—one for the two-ring type, and one 
for a three-ring type. Grooves l-in. wide by l-in. deep were 
decided on for a standard and, while this size groove does not 
accommodate some of the rings now being manufactured, the 
sub-committee felt that manufacturers can change their rings to 
fit this size groove, and railroads can then use any make of lip 
type sectional packing without having to change pistons. 
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It was recommended that this be submitted to letter ballot for 
inclusion in the Manual as recommended practice. 


CYLINDER AND VALVE НЕАр STUDS 


The sub-committee was requested to prepare a proposed design 
of studs to be used for holding cylinder heads and valve chamber 
heads. І 

Desigus included іп the report are for new work, and for 
repairs to present cylinders where holes have become worn and 
an over-size stud is required in the cylinder end. 

It was recommmended that this be submitted to letter ballot for 
inclusion in the Manual as recommended practice. 


Screwed Pipe Fittings for 300 lb. Pressure Seamless 
Steel Couplings 


The present standard coupling shown on Page L-139 of the 
Manual may be made oí malleable iron or steel to A. A. R. 
Material Specification M-404, which prescribes a breaking test 
only, no chemical or physical requirements being shown. The 
design shown on Page L-139 is apparently based on the use of 
malleable iron, as the wall thicknesses are in general heavier 
than necessary for steel couplings. 

In view of the extensive use of steel couplings the committee 
has prepared and now submits for approval as recommended 
practice, a design (a drawing of which was included in the report) 
which conforms to the standards of the American Petroleum 
Institute and which will weigh less and should cost less than 
steel couplings made to present A. A. R. standard dimensions. 


RM mtn 


ROOVES 


Piston DIAMETER 
Tode YA LESS 
Than Nominar 
CYLINDER BORE 


Piston Damarer [7 
чове LESS 

“Than WominaL, 
CYLINDER Bore 


Piston-ring grooves for lip type sectional packing 


The material for these couplings is shown as seamless steel, to 
A. A. R. pipe specification M-111. 

The adoption of this design will require a change in the title 
of the couplings shown on Page L-139 to read "Malleable Iron 
Coupling." 


Fittings for Welding Iron or Steel Pipe on 


Locomotives 


A table was included in the report of 32 replies to a question- 
naire sent to a selected list of member roads and the locomotive 
builders, with respect to the welding of piping on locomotives 
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and the use of special welding fittings. Twenty-one of the 32 
replies received reported that piping was welded as indicated in 
the table, but only four reported the use of any special welding 
fittings. 

In view of the limited use as apparent from the replies received, 
and inasmuch as welding fittings can be readily obtained in the 
open market if desired, the sub-committee was of the opinion that 
it is not necessary to set up any standard for special welding 
fittings and so recommended. 


Exhaust Steam Injectors and Exhaust Steam Feed 
Water Heaters 


The sub-committee has continued its studies on the economies 
of various types of exhaust steam injectors and exhaust steam 
feedwater heaters for the purpose of determining more accurately 
the operating costs of these appurtenances. 

In the previous analvsis, the maintenance cost figures were in 
some cases reported inadequately and in others not given at all 
because the participating railroads did not detail their accounting 
records sufficiently to determine actual costs of specific parts 
repaired or renewed. To develop more accurate maintenance and 
repair costs, railroads having exhaust steam feedwater heaters 
and exhaust steam injectors in service, were asked to keep a 
record of all material and labor charges, for both classified and 
running repairs, for a period of six months, namely July 1 to 
December 31, 1940. 

Such reports were received from 30 railroads for exhaust 
steam injectors and 53 railroads for exhaust steam feedwater 
heaters of all types. 

The statements included in the report show the results of tabu- 
lated reports for labor and material costs on a dollar per mile 
basis for classified and for running repairs, and also a combined 
cost of labor and material and of classified and running repairs, 
ie. a total operating cost for each type of equipment as reported. 
They are further separated to indicate maintenance and repair 
costs for the various types of injectors and heaters irrespective 
of age as compared with similar equipment as applied in the last 
five years, (1936 to 1940 inclusive). This differentiation was 
deemed advisable to show the difference in cost for maintaining 
injectors and heaters regardless of age and for maintaining injec- 
tors and heaters which are comparatively new or considered 
modern. 


Development and Use of Oil-Electric Locomotives 


This sub-committee has continued to assemble information as to 
the extended use of this type of equipment, and has brought up 
to date all information previously assembled by adding thereto 
units placed in service during the year 1940. 

As of December 31, 1940, 1,111 units had been, placed in opera- 
tion since 1925, 362 of which, or 33.5 per cent, were placed in 


Table 1— Trend of Diesel-Electric Locomotive 


Installations 

Per cent 

Delivered increase 

Delivered Prior to during 
Horsepower 1940 1940 1940 
Less than 300 ................ sese 1 25 4.0 
300 to 600 .............. 60 131 45.8 
600 to 900 .............. 155 367 42.3 
900 аа pM PS 80 "T 
950 to 2,000 ....................... 97 102 95.0 
2,000 to 6000 ..................... 49 44 111.0 
"Total ooi НКО e p EE NU 362 749 517 


service during the year 1940. There were 157 units on order 
as of January 1, 1941, which exceeds considerably the number 
of units on order at the beginning of any previous year. 

Prior to the year 1940 there were 44 units between 2,000 hp. 
to 6,000 hp. in service. During the year 1940, 49 additional such 
units were placed in service. 

Table I indicates the rate of increase of Diesel-electric installa- 
tions of varying horsepowers for the year 1940 as compared with 
units of the same horsepower placed in service prior to January 
1, 1940: 

Table II shows that the number of Diesel units in freight 
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service increased from 4 in 1939 to 20 as of December 31, 1940, 
and the total units in road passenger service increased from 69 
to 118. In other words during the year 1940 the rate of increase 
of switchers kept pace with previous years, but the installation 
of Diesel-electric locomotives in road service exceeded any pre- 
vious year. 

In an attempt to determine the availability, lubricating and fuel 
oil performance, and cost of repairs as divided between electrical 
equipment and Diesel equipment, 138 railroads were requested 
to furnish information. Fifty-nine railroads advised that they did 
not operate Diesel locomotives, 30 railroads furnished informa- 


Table II—Assignment of Diesel Locomotives in Service 
by Class of Service—As of December 31, 1940 


CLASS OF SERVICE 
Switch and Road oa 
Horsepower Transfer Freight Passenger Grand Total 
Less than 300 26 ive ie 26 
aon 120 Es ^ 120 
310 1 HS y 1 
320 1 D ae 1 
340 6 a on 6 
350 7 oe m 7 
A00 13 13 
190 16 eu e 16 
400 R ES 1 9 
ЫШ 3 oc "m 3 
500 5 42 - 7 
530 17 ч x^ 7 
580 1 EN PN 1 
600 426 1 4 431 
640 1 ps 1 
650 1 225 Уе 1 
600 73 7 v" 80 
720 1 РК e 1 
750 1 А 1 
800 1 7 
900 >80 80 
950 vs 1 1 
1000 >160 9 3 172 
1100 2 2 
1200 аа 7 7 
1330 - е2 2 
1500 2 xs 2 
1600 1 s 1 
1800 2 10 12 
2000 4 49 53 
2100 AR 1 1 
2400 4 4 
3000 2 2 
3600 10 10 
4000 16 16 
5400 2 2 
6000 5 5 
Total 973 20 118 1,111 


a One unit in combination switch and road freight service. 

> Two units indicated as road-switchers. 

© Used singly in passenger and in combination in freight service. 
3 Reported as freight and switch locomotives. 


tion in time and in such form that it could be included in this 
report, and the remainder of the railroads did not report or the 
information was not furnished in the form requested. 

Tables III and IV show the details of operation for a six 
months period from July 1 to December 31, 1940 for switching 
and road locomotives, respectively. The report is assembled on 
the basis of unit costs per hour in the case of locomotives in 
switch and transfer service, and unit costs per mile for locomo- 
tives in road service. The information included covers only loco- 
motives which had been placed in service prior to January 1, 
1940, since low maintenance costs and high availability is expected 
from locomotives less than one year old. To have included such 
locomotives in the statement would not have reflected as accur- 
ately what might be expected in the way of average performance. 

The committee emphasized that the lubrication, fuel, and 
maintenance costs shown in the table cover only a six months’ 
test period and while considerable variation in the unit repair 
costs to locomotives of the same horepower and of approxi- 
mately the same age may appear, this is due to the fact that 
in some cases the hours or miles operated during the test period 
were reduced on some locomotives on account of being held 
out of service for repairs, and at the same time there was an 
increase in the repair costs due to these repairs. This resulted 
in a high average cost for the test period, which, of course, will 
be reduced as additional miles are accumulated. 


Standardization of Valyes—Globe and Angle Valves 
for Steam Locomotives for 300 lb. Pressure 
During the past year the committee has been studying the 
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Table III—Operating Cost of Diesel-Electric Switching Locomotives—Six-Month Period 
Ending December 31, 1940 


COST OF REPAIRS 


Road x mere 
Index | Service| 7- 1-0 T per 
í operated) Tetel| your] Total | nour 
00 > 
2 deser a = 735 76 26-00 5 .062 362 ‚350 10,00 $ .17L6 
0-19-26 x К К К 
26 | 5- 2-26) 64 L34 [e 517 | 70.00 88|. 1 3,570 3 133.00| 1.6172 
3 -26| 28 2, 189 179 | 91.00 107|.100 395|1.300 220.99| . 
67 | 15 7-52 60 766 756 661 | 89.90 ?9L| .отц 296 |5.600 619.76] .1561 
67 | 7-23-31 ©, 951 756 L50 | 61.90 360|.1 609|3.560 3 16,.98| 1.1722 
е 8-29-51 53 379 756 487 66.10 130). 163 а 1 510.15] . 
67 | 1- 2-26 D 759 756 406 | 55.10 7% +125 770|1.010 1 592.16] .6536 
67 | 1-22-32 7 979 756 se} 56. 19 807|3.910 1 898.95] „7568 
138 | se... •---- z5 26 70.00 E +110 00|1.710 00] .1966 
TOTAL 197 385 71 291 --- |$ 13 952.25 
Average 55 265 635 L67 | 73.55 238| .08L9 629|3.44352 ---- 1 395.25 [$ .1978 
600 ЕР 
Т7 | 2- -35| 3565 756 512 | 70.00 569|.1 20222|6.600 |$ «---- |$ «--- |$ *---- |$ ©... |$ 1 Bo $ .5658 
6 | & -37| 31 55h 756 563 | 76.00 ET 26 095 |7.700 | e---- •---- .---- .---- 2 217.28] .6653 
6 | & -37| 22 257 756 566 | 77.00 +136 2l 517 |7.200 | e---- .---- *---- .---- 1 662.11| .Ц898 
6 | & -36| 29 ощ 756 551 | 75.00 531 |.160 19 797|6.000 | •---- .---- .---- .---- 2 922.77 .8855 
6 |7- -37| 25 145 756 195 | 67.00 179 11 359|5.800 | s*---- *---- *---- .---- 1 525.62| .51l2 
6 |7- -37| 23 087 75% 715 | 97.00 555 |.129 23 092 |5.100 | e---- *---- *---- *---- п +0870 
6 | 7 -37| 19 727 756 686 | 93.00 530|.128 15 688 |5.800 | e---- *---- *---- .---- 1 95.61] .5651 
15 |i2- 8-56] 23 v 659 659 | 100.00 зт |. 21 218 |5.360 | •---- .---- .---- *---- 198.00| .0500 
17 |10- -35| 31 602 602 | 100.00 395|.108 18 ША |5.106 199.08 22.85 BE 70.82 810.00] .2212 
17 | & = x 36 321 602 602 | 100.00 391|.108 22 599 |6.261 258.87 25.10 196. 1 837.19| .2320 
17 |6 - 37 613 593 595 | 100.00 507 |. 35 258 |9.906 ie 65.17 663.15 175-74) 1 207178 *3535 
17 | & -34) Lh 850 591 591 | 100.00 3595 |.108 20 50. |5.770 Ў 29.62 775.22 705.50] 1 748.73 Te 
2h |10-2-37| 22 269 679 677 | 99.60 518 |.127 22 882 |5.610 80.25 14.56 362.08 391.89| 1 00h.23| .2523 
2L |10- 2-37| 22 515 67 676 | 99 562 |.139 22 650 |5.580 2N 37.15 348.31 661.31) 1 pre „3227 
2 |10- 2-37| 2253 OT 676 | 96.70 721|.178 22 506|5.550 2°? - 348.33 6,8.70| 101.06) .3153 
2h | 6-22-39 8 515 720 717 | 99.60 Шз |.105 17 099 |3.970 72.61] 206. 263.91 320.99 861.55 | .2008 
2l | 6-22-39 8 586 727 69 | 96.00 181 |.116 21 640/5.200 65.12 57.58 615.70 397. 1135.80| .2730 
2L | 6-22-39 8 197 720 тщ | 99.10 l81|.112 21 Ll89|5.010 70.98 64.10 473. 200.81 609.40} .1888 
26 | 8-20-50] 6 378 657 L75 | 72.00 57| .151 19 7816.910 | *---- *---- .---- *---- 2 659.00] .9320 
26 | 1-11-39] 10 795 66, 621 | 91.00 18 |.158 18 783|5.0h0 | e---- *---- *---- *---- 1 257.00] .3373 
28 |1- -38| 19 869 T36 577 | 96.70 3|.119 15 ?26|h.loo | e---- .---- .---- 2 20-00 „7582 
28 | 1- -38| 20 302 756 696 | 9L.00 L62|.111 18 233|h.360 | »•---- *---- *---- *---- .00| .1901 
28 |1- -38| 19 527 756 591 | 71.00 Цзо| .121 25 51916.50 | •---- *---- .---- *---- 1 211.00] .3397 
32 | 8- 8-79 6934). 736 a 83.00 390|.106 21 032|5.720 137.78 67.03 809.1, 274.86] 1 289.11 1s 
34 | 9- 6-52] 5L053 T3, 79.00 509| .1h5 21 L00/6.100 235.28 .72 690.95 537.84] 1 609.77] L593 
3L | 5- 5-38) 16 912 73L 702 | 95.70 533| .126 15 821|3.280 186.89 poro 1296 26,.35| 1 240.15 2й5 
34 | 5- 9-38] 16'216 751 651 | 89.00 B +091 13 717|3.510 189.01 20. 5.91 272.88 968.25| . 
3, 39 6 66 587 570 | 97.00 0|.126 12 902 Ene 183.13 66.30 279.22 477.2h| 1 n „3232 
36 | 8- 8-36| 32 159 T6 700 | 95.00 8|.130 19 705|l.700 1 714.00] . 
36 | 8- 5-56] 21116 690 68,| 99.20 5|.110 21 560|5.200 1 835.00 
Ё 8- Ц-56] 31 032 698 62| 99.00 126 |.100 21 611|5.200 1 195.00 
9-28-37] 21 527 528 515 | 97.65 зщ |.101 20 528 |6.650 816.25 
L8 | 1-20-57] 26 157 693 685 | 98.53 197 |.121 14 989 |5.650 1 079.05 
L8 | 1- 1-57] 27 656 ni 679 | 95.61 658 |.161 20 811 |5.110 2 171.1 
LB |i2-31-36| 26 L66 68l; 599 87.51 560|.156 18 5101.850 2 522.62 
L8 | 12-30-36] 27,777 619 608 | 98.25 L19| .113| — 17,780|1.870 3 
LB |12-28-36 „826 n2 64 | 91.92 
LB [12-28-36 „678 691 685 | 98.33 
= 736 688 | 95 
2-11-59] 11,531 736 696 | 91.60 
S | 2- 8-39] 11 756 62 | 87.20 268 
6 1-31-10 2,871 6ш 582 | 91.80 
65 29-39 6,185 726 666 | 91.80 
6 9 1,250 7A 696 | 95.30 
65 | 12-30-39 604 553 | 91.50 
67 | 12-22-38} 12,156 756 671 | 91.10 .-— 
67 |11-15-28 13,561 756 690 | 93.80 е 
67 |11-0-38 15,167 736 669 | 91.00 -— 
67 | 8- 2-38] 15,651 756 515 | 75.70 — 
67 | 9- 1-37| 21,532 B6 692 | 91.00 PE 
67 |1-9-33| 19, 736 516 | 71.10 — 
71 | 712-37) 21,311 584 577 | 98.80 387.00 
"n 7-13-37; 21,631 584 56e | 96.20 289.00 
71 | 7T-12-37| 22,089 616 601 | 97.50 258 557.00 
71 | 7-13-57] 20,16 530 530 | 100.00 689.00 
71 |9-11-39 6,051 575 556 | 97.00 151.00 
71 | 9-11-39 5,571 66, 630 | 9h.70 219.00 
Th | 9-30-39 » T36 658 | 89.30 346 *---- 
75 |9- -38 756 615 | 83.50 2,730.00 
75 | 3- -38| 16,410 510 -510 | 100.00 59 2,082.00 
85 | 1-15-58] 15,216 646 6а | 99.10 34.12 
85 | 5-12-58] 16,717 655 &9 | 99.40 325 14.16 
85 | 3-13-38} 15, 69 667 | 99.80 26.59 
85 | 3- 7-58] 16,257 665 68, | 99.30 33.31 
85 | 10-30-36) 25,506 660 653 | 98.90 96, 
85 | 1-19-58 15,592 609 60, | 99.00 
85 |10-23-36| 19,861 616 638 | 9h.30 
99 | 7-17-39 7,717 756 654 | 88.80 
100 6 , 651 56, | 85.60 
113 1-13-10 3, 736 631 85.85 
113 1-13-10 3, 736 659 89.56 
113 | 9- 1-79 6,102 756 670 | 91.53 
113 |12-13-39 4,114 T36 63, | 86.25 
113 |12-18-39 3, 736 608 | 82.61 
113 [11-29-39 3,922 736 617 85.88 
115 |11-28-39 » 756 595 | 80.89 
113 |12- 1-39 1,23; 736 589 | 80.14 
113 | 3- 6-39 8,7 756 615 | 83.61 
1-28-39 11,555 736 700 | 95.00 
138 | •---= *---- 736 673 | 91.40 
138 | •---- .---- 736 618 | 83.94 
138 bacao *---- 7% 690 95.70 
158 ...-- baana TS 681 +50 
TOTAL L97, L62 157,372 |52,160 " l 
Average 18,955 628 | 90.93 para С-З 
NOTES.- Information not available. "Credit 
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Table III—Operating Cost of Diesel-Electric Switching Locomotives—Six-Month Period 
Ending December 31, 1940—Continued 


Hours |Per Cent 
Operated of 
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Hours Assigned 
Prior to| Average| Average, Assign-| 
7- 1-40 per per | ment 
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design and construction of the standard globe and angle valves 
with a view to incorporating any changes which it is felt would 
improve the serviceabilty, and at the present time has the follow- 
ing recommendation to make. 


Fir BETWEEN Disc AND STEM 


To provide for closer tolerances on the fit between disc and 
stem in order to avoid any excessive looseness, and between body 
and bonnet, certain changes in dimensions of these parts have 
been made, which are included on revised pages F-155, 157, 159, 
161, 165, 167 and 169 of the Manual now submitted for approval. 
These changes will reduce the clearances between stem and disc 
nut, end of stem and bottom of disc, and body and bonnet, and 
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will effectively improve the fit of the bonnet, stem and disc 
assembly. 

The committee is studying certain other changes but is not 
prepared to report further at this time. 


Roller Bearings for Steam Locomotives and 
Tenders 


The sub-committee has continued to assemble information as 
to roller bearing applications to steam locomotives and tenders 
during 1940, and has obtained further information and experiences 
from roads using such bearings. 

[The report included, in addition to the data on applications 
shown in Table V, a detailed tabulation of bearing service 
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Table IV—Operating Cost of Diesel-Electric Road Locomotives—Six-Month Period 
Ending December 31, 1940 


Miles Miles |Per Cent 
Placed Miles  |Assigned |Operated of 
in Prior to| Averege| Averege| Assim- 


Service| 7- 1-0] рег per ment 
Month | Month |Operatea "ESO 
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records showing mileages made by different tvpes of roller 
bearings, the number and cause of bearing failures and the 
mileage per failure. The report also included a tabulation of 
bearing maintenance costs, bearing mileages between failures 
and axle failures.—Epitor] 

The sub-committee on roller bearings for locomotives and 
tenders is investigating the standardization of pedestal widths for 
roller bearings on steam, electric and Diesel freight, passenger 
and switch locomotives and will cooperate with the Car Con- 
struction Committee on similar standardization for pedestal widths 
on tender roller bearings. 


Shelling of Trailer Wheel Tires 


In February, 1934, the Locomotive Construction Committee 
appointed a sub-committee to confer with a technical committee 
of American tire manufacturers, to study failures of driving and 
trailer wheel tires on locomotives. A questionnaire was prepared, 
and data collected from Member Roads. 
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The study on driving wheel tires was completed and so re- 
ported in November, 1937, and Member Roads advised to confine 
the study, commencing June 1, 1937, to the shelling of trailer 
tires. The data developed that six roads were having most of 
the trouble, and at a committee meeting March 9, 1938, this 
study was confined to the Boston & Maine; Chicago & Eastern 
Illinois; Great Northern; Louisville & Nashville; Norfolk & 
Western and Southern. 

During December, 1938, a committee was appointed, and visited 
the shops of these six roads to study shelling and shop practices. 
Suggestions were made by this committee during its visit. The 
study was continued up to October 1, 1940. 


CONCLUSION 


Many of the roads experience no trouble with shelling of 
non-heat-treated trailer tires, while others have had serious 
trouble. 

This shelling has taken place on particular types of locomo- 


Table V— Roller Bearing Applications in the United States and Canada Up to December 1, 1940 


Total engine truck bearings applied 
Total all driver bearings applied 
Total trailer truck bearings applied 
Total tender truck bearings applied 
Per cent of total engine truck bearings арреЧ............................ 
er cent of total driver bearings applied 
cent of total trailer truck bearings applied.. 
cent of total tender bearings applied 
cent bearings reported of total number applied, engine truck . 
cent bearings reported of total number applied, drivers......... аза 
Per cent bearings reported of total number applied, trailer truck........... 
Per cent bearings reported of total number applied, tender 
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Timken SKF ASF Hyatt Fafnir 
2.234 2,278 396 9 0 
3.622 518 0 0 0 
1,258 666 430 0 0 
6.388 4.100 2.340 116 168 
45.51 46.41 8.08 0 
87.49 12.51 0 0 0 
53.44 28.29 18.27 0 0 
48.72 31.27 17.85 0.88 12.81 
85.58 64.18 50.51 gus s 
90.12 80.31 a sj alte 
81.08 70.57 31.16 P (€ 
96.18 84.39 44.19 100.00 14.28 


tives, and in many cases on particular divisions, with locomotives 
in fast and heavy service. 

The record indicates clearly, after approximately four years’ 
study, that the service obtained by the use of heat-treated 
quenched and tempered) trailer tires has practically overcome the 
shelling condition, and, in addition, has greatly increased the 
mileage on tires, as indicated by an average of 22,000 miles per 
Ив in. of wear on heat-treated (quenched and tempered) tires, 
and an average of 6,800 miles рег Ив in. of wear on non-heat- 
treated tires. 

This study covered 997 heat treated (quenched and tempered) 
tires, and 3,972 non-heat-treated tires. 

One road made a test of normalized tires, but due to the very 
poor results obtained, discontinued the purchase. 

It is recommended that railroads experiencing trouble due to 
the shelling of trailer tires use heat-treated (quenched and tem- 
pered) tires and follow carefully the Locomotive Tire Manual in 
the preparation of wheel centers and tires, and the application of 
tires to the wheel centers. 


Locomotive Boiler Construction by Fusion Welding 


Since 1935 the Mechanical Division has been following an in- 
vestigation of the construction of locomotive boilers by the fusion 
welding process. 

At a meeting of the General Committee of the A. A. R. June 
25, 1935, action was taken to instruct the Committee on Locomo- 
tive Construction to consult with representatives of the locomo- 
tive builders and start a preliminary investigation covering the 
basis of procedure in connection with the subject, and also to 
include in its study the matter of such tests and research as should 
be conducted and an estimate of cost. 

On October 11, 1935, the committee received a letter from 
G. S. Edmonds, superintendent motive power, Delaware & Hud- 
son, in which he stated they had for four and one-half years, in 
collaboration with the American Locomotive Company, been care- 
fully studying and investigating the development of a welded con- 
ventional locomotive boiler. 

In view of the fact that the D. & H. contemplated building 
such a boiler, the committee decided to join forces with the lo- 
comotive builders and representatives of the welding societies. 

A design was developed and presented to J. M. Hall, director 
Bureau of Locomotive Inspection, Interstate Commerce Commis- 
sion, with a formal request for permission to proceed with the 
construction of the boiler. Mr. Hall gave his permission, pro- 
vided the design of the boiler, specifications and material met the 
approval of the Committee on Locomotive Construction and also 
the General Committee. This was all passed upon and approved, 
and the American Locomotive Company proceeded with construc- 
tion at its Dunkirk, N. Y., plant, all welding being carefully 
supervised and X-rayed. Upon completion, it was sent to Chat- 
tanooga, Tenn., to be stress relieved, and returned to American 
Locomotive Company for installation of the firebox and final 
completion. Hydrostatic and hammer tests were made on March 
18, 1937, at the Schenectady, N. Y., plant of the American Loco- 
motive Company. The boiler was then delivered to the Delaware 


& Hudson and applied to locomotive No. 1219. In order to comply 


with federal requirements it was used as a stationary boiler for 
a period of from one month to six weeks for observation and 
check. 

Locomotive No. 1219 was placed in freight service on Septem- 
ber 24, 1937, for operation on the Pennsylvania Division of the 
Delaware & Hudson between Wilkes-Barre and Oneonta, N. Y., 
a run of 130 mi. The federal requirements stated that in the first 
year of service the lagging and jacket was to be removed and 
the joints examined each three months, in the second year each 
six months, and yearly thereafter for a period of five years. Each 
time the hydrostatic test was made it was not less than 50 per 
cent above the working pressure. Following is the report of in- 
spections for the first, second, third and fourth quarters of the 
first year: 

First Quarter: Locomotive No. 1219 was taken out of service 
at Colonie, N. Y., December 19, 1937, for the first three-months 
inspection of fusion welded boiler. Jacket and lagging was re- 
moved to enable inspection of welded seams. Pressure of 225 lb. 
was applied and careful inspection made of all welding of shell, 
wrapper, and firebox sheets of this boiler, and same found in good 
condition. 
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Second Quarter: Locomotive No. 1219 was taken out of serv- 
ice at Oneonta, N. Y., March 19, 1938, for the second three- 
months inspection of fusion welded boiler. Jacket and lagging was 
removed to enable inspection of welded seams. Pressure of 225 
1b. was applied and careful inspection made of all welding of 
shell, wrapper, and firebox sheets of this boiler, and same found 
in good condition. і 

Third Quarter: Locomotive No. 1219 was held at Oneonta, 
June 18, 1938, for the third three-months inspection of welded 
seams. Pressure of 225 lb. was applied and careful inspection 
made of all welding of shell, wrapper, and firebox sheets of this 
boiler, and same found in good condition. 

Fourth Quarter: Locomotive No. 1219 was held at Oneonta, 
September 17, 1938, for annual test and inspection of fusion weld- 
ed boilér. Jacket and lagging was removed to enable inspection 
of welded seams. Hydrostatic test was applied at a pressure of 
340 Ib. and careful inspection made of all welding of shell, wrap- 
per, and firebox sheets of this boiler, September 20, 1938, and 
found to be in good condition. 

The first semi-annual inspection for the second year of service 
was made on April 3, 1939, at the Colonie Shops of the Delaware 
& Hudson, at which time the jacket and lagging was removed to 
enable inspection of the welded seams in this boiler. A test of 340 
Ib. pressure was applied and at this inspection it was found that 
the welding on the shell and wrapper sheets of the boiler and 
firebox when examined was found to be in good condition. As a 
matter of fact, since the boiler was first placed in service there 
have not been any signs of a simmer or leak from any of the 
welded seams. Up until the time of this inspection the locomotive 
had approximately 105,000 miles of service. 

The second semi-annual inspection in the second year of service 
was made on November 17, 1939, at Oneonta, N. Y., at which 
time the jacket and lagging were removed to inspect the welded 
seams. An hydrostatic test of 350 lb. pressure was applied and 
careful inspection was made. The welding on shell and wrapper 
sheets of the boiler and firebox was carefully examined and found 
to be in good condition. Up to that date there had not been a 
simmer from any of the welds. The locomotive at that time had 
134,000 miles of service. 

The first annual inspection of locomotive No. 1219 in its third 
year of service was made on July 9, 1940, at the Colonie Shops 
of the Delaware & Hudson in accordance with federal require- 
ments. All conditions of the boiler were found entirely satisfac- 
tory. 

There will be another inspection for the fourth year of service, 
probably in July, 1941, and for the fifth year in July, 1942. The 
committee will continue to follow this matter during the period 
of inspections required by the I. C. C. Bureau of Locomotive 
Inspection, and furnish further reports until the conclusion of the 
test period. 


Locomotive Boiler and Firebox Materials 
and Construction 


A questionnaire requesting detailed information on boiler and 
firebox materials and construction was prepared by the commit- 
tee and issued to 30 representative railroads and the 3 locomotive 
builders. 

Replies covering 81 classes of locomotives of 15 different types 
or wheel arrangements have been received and tabulated. 

The tabulation shows the latest practice in locomotive boiler 
construction on the railroads reporting, and the size of the boil- 
ers ranges from 735% in. to 103% in. inside diameter, first course. 

The report contained tabulations of (1) firebox and tube sheet 
thicknesses; (2) rate of increase in width of water space (a) 
adjacent to firebox tube sheet, (b) near door sheet; (3) space 
between crown and roof sheet at back tube sheet and (4) type 
of threads on fire box end of rigid radial stay bolts, selected to 
show the trend in design of modern boilers. The figures show a 
wide variation in practice as to roof and tube sheet thickness and 
the rate of increase of water space opposite the firebox. The 
variations appear to be without relation to boiler diameter—used 
as a basis of comparison. 

The information obtained has been tabulated and furnishes a 
voluminous amount of data on design and construction of modern 
locomotive boilers, blueprint copies of which can be obtained 
from the secretary, if desired, at cost of reproduction. 

Because of the amount of work and time involved, it has been 
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impossible to formulate recommendations in the report this year. 


The subject will receive further consideration during the coming 
year. 


Research on Axles, Crank Pins and Bearings 


An outline of test covering three different methods of making 
the crank pin fit in the wheel center and methods of converting 
the axle testing machines at the plant of the Timken Roller Bear- 
ing Co. in order to make the crank pin tests have heen worked 
up. Appropriation for making the test has been granted by the 
Association, and tests will be started as soon as possible aíter 
the work of testing car axles is concluded. This will be approxi- 
mately August, 1941. It is anticipated that a full report on the re- 
sults of these tests will be ready for the annual meeting in 1942. 


Stresses in Locomotive Rods and Motion Work 


The committee was assigned the task of revising the Standard 
Checking Formulas for Main and Side Rods which were adopted 
in 1914 and are shown on Pages F-9 to 13, inclusive, of the 
Manual, with the particular purpose of providing designs which 
will have the required strength without excess weight. 

During the progress of the study, many existing designs of 
main and side rods on various types of locomotives were investi- 
gated and analyzed, and the íormulas now proposed, with the 
stress limitations shown, represent the conclusions reached to at- 
tain the desired objectives. 

An effort has been made to simplify the processes of calcula- 
tion and the two pages were submitted. for inclusion in the. Manual 
as recommended practice to cover all the necessary. formulas for 
main and side rods. 


Standardization of Wrought Steel Wheels 
for Diesel Locomotives 


The sub-committee submitted a questionnaire to railroads and 
manufacturers asking for information in connection with the 
present design of wrought steel wheels used on Diesel locomotives. 

From the data collected, a table of proposed standards was 
prepared and included in the report of Committee on Wheels, 
dated May 27, 1940. 

This table has been revised to include wheels of 33 in. diameter 
and appears, in revised form, in Fig. 4. 

The committee feels that the standardization of wrought steel 
wheels for Diesel locomotives is absolutely necessary at this time; 
further, that there would be no conflict with wheel and axle tests 
now being conducted by the A. A. R., and it is felt that these pro- 
posed standards can be adopted. 

It was recommended that they be submitted to letter ballot. 


Standardization of Wrought Steel Wheels 
for Locomotive Trailer Trucks 


The sub-committee appointed to investigate and make recom- 
mendations on the standardization of the design of wrought steel 
wheels for locomotive trailer trucks prepared a questionnaire and 
solicited information from 142 railroads; replies were received 
from 117 roads. 

The tabulation of this data shows 90 different designs of trailer 
wheels in use with wide variations. A íurther study of this data 
is now being made. 

Progress is being made on the preparation of a table to show 
the proposed Standard of Wrought Steel Wheels for Locomotive 
Trailer Trucks. 


Standardization of Wrought Steel Wheels 
for Locomotive Tenders 


Data was collected by the sub-committee, and a table of pro- 
posed standards was prepared. Tentatively, this table was in- 
cluded in Report of Committee on Wheels, dated May 27, 1940. 

At meeting of the sub-committee held in New York on Janu- 
ary 16, 1941, it was decided to continue the above subject, await- 
ing the completion of tests of axles and wheels now being con- 
ducted on the A. A. R. test machine at the Timken Roller Bear- 
ing Company's Plant at Canton, Ohio. 

The report was signed by H. H. Lanning (chairman), me- 
chanical engineer, A. T. & S. F.; H. P. Allstrand (vice-chair- 
man), assistant to chief executive officer, C. & N. W.; E. L. 
Bachman, general superintendent motive power, Pennsylvania; 
F. E. Russell, mechanical engineer, Sou. Pac.; W. F. Connal, 
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Multi-wear wrought-steel wheels for Diesel locomotives 


chief mechanical engineer, Can. Natl; J. E. Ennis, Engineering 
assistant, N. Y. C.; J. B. Blackburn, mechanical engineer, C. & 
O.; L. H. Kueck, chief mechanical engineer, Mo. Pac.; W. H. 
Sagstetter, chief mechanical officer, D. & R. С. W.; and К. Cart- 
wright, mechanical engineer, N. Y., N. H. & H. 


Discussion 


In discussing this report, the privilege of the floor was extended 
to manufacturers of both steam and Diesel locomotives. 

R. T. Sawyer, sales engineer, American Locomotive Company, 
said that the report contains the most comprehensive figures on 
Diesel locomotive maintenance costs which he has seen up to the 
present time. He stated that a careful analysis of Alco Diesel 
locomotive maintenance costs shows that 900- and 1,000-hp. 
switchers average 29 cents an hour, these locomotives being about 
two years old. Alco 600-hp. Diesel switchers, which have been 
in service upwards of four years, are costing 28 cents an hour 
for maintenance. 

L. Richardson, mechanical assistant to vice president and 
general manager, Boston and Maine, asked the committee what 
other changes in globe and angle valves for 300 Ib. are referred 
to in the report. Chairman Lanning replied that nothing of great 
importance was being studied, but the committee were considering 
a provision for a bonnet bushing and also a valve design for 
higher temperature and pressure. 

J. M. Hall, director, Bureau of Locomotive Inspection, I. C. C., 
stressed the importance of having good threads on valves, which 
did not mean valves with threads that only tightened on the last 
half turn. He spoke of 300-Ib. valves of a special material being 
produced by some manufacturers that will not deteriorate which 
are well worth the consideration of the Mechanical Division. 

E. B. Hall, chief mechanical officer, C. & N. W., asked if the 
committee took account of the range in carbon content necessary 
to avoid the shelling of trailer wheels, and said that experience 
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on the C. & N. W., indicates the probability of trouble with a 
carbon content above 0.72 per cent. 

H. W. Coddington, chief chemical and test engineer, N. & W, 
said that trouble with trailer tire shelling on the N. & W. did 
not seem to follow any direct reason, but it was cured by proper 
heat treatment, the hardness being kept within a range of Brinell 
321 to 363. He stated that experience with heat-treated tires on 
the N. & W. is highly gratifying. : 

C. B. Bryant, engineer of tests, Southern, said that shelling of 
trailer tires on this road has been confined to a small group in 
one territory and that the solution of the problem did not require 
going to heat-treated tires. Г 

In discussing that part of the report devoted to а fusion-welded 
boiler, A. G. Hoppe, assistant mechanical engineer, C. M. St. P. & 
P., called attention to the record of the D. & H. boiler in having 
stood several weeks of stationary test service, three years of 
road service and now almost 12 additional months of road service 
without any indication of distress, or even minor leakage. He 
suggested that this type of construction may help solve the prob- 
lem of securing adequate capacity in modern high-pressure steam 
locomotive boilers and still keep within space and weight limita- 
tions without going to the use of high-tensile alloy steels. 

Mr. Hoppe mentioned difficulties in designing boiler-shell por- 
tions for 285 to 300 Ib. pressure and said that in addition to in- 
creasing the weight unnecessarily, single- and double-lap riveted 
seams introduce abrupt changes in boiler section with attendant 
unsymmetrical design, stress concentrations and the possibility of 
cracks developing. This is due to mechanical working and also 
to caustic embrittlement which implies a combination of high 
stress in conjunction with small leaks of concentrated boiler water 
having certain chemical characteristics. Repairs to this type of 
construction not only keeps the locomotive out of service, but 
reproduces the construction in kind and does not get away from 
the difficulties. ‚2, 

Mr. Hoppe said that designs have apparently reached the limit 
of construction with conventional riveted boilers in which severe 
forming stresses, in conjunction with cold working and heavy 
calking, intensify stress concentration and are a potential source 
of difficulty. He urged the immediate need of utilizing welded 
boiler construction and said that if this cannot be permitted until 
some later date, the intermediate time should be utilized in pre- 
paring rules and regulations to govern the safe construction of 
fusion-welded boilers. 

He also suggested that rules for the proper construction of 
welded boilers should include the use of modern X-ray testing 
equipment, stress-relieving furnaces, etc, which will permit 
going back to low-carbon steel. He said he is not suggesting that 
fusion-welded boilers be constructed in railroad shops, but that 
they be purchased from reliable locomotive and boiler manufac- 
turers having necessary modern welding technique and equipment. 

John M. Hall, director, Bureau oí Locomotive Inspection, I. 
C. C, said that welding methods, equipment and materials, in- 
cluding the covered electrode, have been vastly improved during 
the past decade, making possible the D. & H. fusion-welded 
boiler which was constructed of selected materials, with down- 
hand welding, most carefully supervised and that the boiler was 
subsequently stress relieved. He said that this boiler has given 
excellent service to date but this limited experience is not enough 
to justify letting individual railroads go ahead at will and use 
boilers constructed by the fusion-welding process. Even on the 
D. & H. boiler, Mr. Hall said that if a crack develops it will 
have to be repaired by conventional methods rather than welding, 
which is a manufacturer's job. 


James Partington, manager, engineering department, American 
Locomotive Company, said that the welded boiler in industry is an 
established fact and he hoped that all present would live to see 
welded boilers widely used in railway service. He said that the 
boiler difficulties mentioned by Mr. Hoppe can be duplicated on 
other roads. To permit stress relieving any welded boilers it 
may build, the American Locomotive Company has available a 
large annealing furnace at Dunkirk, N. Y. Mr. Partington 
stated that adequate welding rules are now in existence and, in 
fact, many welded locomotive-type boilers embodying welded 
construction and utilizing pressures up to 350 Ib. are now in use 
largely in the oil industry. He paid tribute to the ability of 
railroads to do a greatly improved welding job, as compared with 
a few years ago, many roads now following the American Weld- 
ing Society rules for qualifying welders, using covered electrodes, 
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and doing good welding jobs. Mr. Partington said that the 
riveted boiler has come to a place where it must be improved 
and the construction of welded stationary boilers carrying up to 
2,200 Ib. pressure in drums and superheaters shows what can be 
done. Mr. Partington paid tribute to the American Welding 
Society and the Boiler Code Committee of the American Society 
of Mechanical Engineers, which have made a real contribution 
tc the improvement of welding standards and performance. 

Chairman Lanning referred to the important but limited 
amount of information regarding rod stresses, included in the 
committee report, and said that the formulae presented by Mr. 
Ennis represents almost two years' work on the part of both 
railroads and the builders; and these rod designs have been 
tested and represent the lightest safe weights usable in high- 
speed service. 

C. T. Ripley, chief engineer, Technical Board, Wrought Steel 
Wheel Industry, expressed appreciation for the opportunity of 
working with the committee and made a strong plea for greater 
standardization of steel wheels used in all classes of service. He 
said that standardization produces a number of definite benefits, 
such as reduction in unit cost, fewer wheels carried in stock, 
more prompt delivery and that these advantages are especially 
important today. Mr. Ripley suggested that, as a preliminary to 
reducing the great number of steel wheel sizes and types now in 
use, it would be well worth while for each road to appoint a sin- 
gle competent man to canvass the steel wheel situation on that 
road, determine how many non-standard wheels are being used and 
see what can be done to reduce the number. He said, for in- 
stance, that in his opinion the 20 standard Diesel locomotive 
wheel sizes could be readily reduced to five. He suggested that 
the Locomotive Construction Committee study the subject of 
trailer hub wheels faces of which there are a great variety of 
sizes far more numerous than necessary to meet varying strength 
requirements. Mr. Ripley said there should be a possibility of 
reducing about 90 of these sizes to 6. He urged that more rail- 
roads follow the recommendations of the highly competent Wheel 
Committee, and any roads which feel it necessary to depart from 
the standards in particular instances to submit proposed variation 
to the committee before burdening the railroads and the wheel 
industry with additional non-standard steel wheels. 

Chairman Lanning said that in view of the urgency of the 
trailer wheel problem, improvements in wheel construction and 
design will be made available to the Mechanical Division mem- 
bership by the committee without waiting for the annual meeting. 
The committee has under consideration the subject of standard- 
izing trailer hub wheel faces, as suggested by Mr. Ripley. 

The report was accepted and referred to letter ballot. 


Report of Arbitration Committee 


During the year Cases 1779 to 1785, inclusive, have been de- 
cided and copies forwarded to the members. 

Upon recommendation by the Committee on Brakes and Brake 
Equipment, a new requirement under Rule 3 is recommended for 
submission to letter ballot, to make mandatory the use of Stand- 
ard extra heavy air-brake pipe on all cars built new or rebuilt 
on or after January 1, 1942, account difficulties being experienced 
due to failure and leakage of light-weight pipe. 

With the concurrence of the Committee on Car Construction 
and Committee on Couplers and Draft Gears, it is recommended 
that the effective date of Rule 3 requirement prohibiting accept- 
ance from owners of cars equipped with 5-in. by 5-in. couplers, be 
extended to January 1, 1943, with proviso it is contemplated no 
further extension beyond this date will be granted. 

The modification of Rule 12 is recommended, to provide that 
joint evidence to be valid must be obtained within two years after 
date of repairs. It is felt that if original repairs have given sat- 
isfactory service for a two-year period, there is no justifiable 
reason for making correction at expense of initial repairing line. 

Upon recommendation by the Committee on Couplers and Draft 
Gears, a new requirement is added to Rule 18 prohibiting the 
burning out of key slots in couplers and requiring removal of 
such couplers when found in service at expense of car owner. 
The item has also been added to Rule 19 as prohibited repairs 
to foreign cars. It is felt that such couplers constitute a hazard 
in service. 
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New requirements are added to Rule 60, upon recommendation 
by the Committee on Brakes and Brake Equipment, making man- 
datory the substitution of improved parts and elimination of cer- 
tain details of the AB brake equipment when brakes receive 
periodic attention. 

Recommendations are offered for modification of Rules 112 and 
120 to permit car owners to request the return of serviceable AB 
brake equipment from his cars when dismantled on foreign lines. 
Rule 120 is also modified to harmonize with Rule 112 with re- 
spect to returnable items. 

Revision of Rule 113 is recommended to provide that the car 
owner will be responsible for damage or destruction of a private 
car by fire, explosion or other condition beyond control of deliv- 
ering line, while located on private tracks belonging to or leased 
to lessee of car, it being considered inequitable to place responsi- 
bility upon delivering line in such cases. À second modification is 
proposed, to protect the car owner in cases where privately owned 
cars are damaged or destroyed on the tracks of a non-subscriber 
road to which the car has been delivered without authority of 
owner or lessee. 

A new requirement is added to Passenger Rule 7 to provide 
that the failure of roller bearing units, or combination roller 
bearing and friction bearing units, due to defects or overheating, 
will be a car owner's responsibility. The maintenance of roller 
bearings is generally performed by car owner and foreign lines 
bave practically no opportunity to protect themselves against 
such failures. This recommendation is concurred in by the Com- 
mittee on Lubrication of Cars and Locomotives. 

Studies of the overhead allowance now used in formulating the 
A. A. R. labor rate are being made and, if it develops that 
modification is necessary as result of these studies, with the ap- 
proval of the General Committee the revision will be incorporated 
in the 1942 Code. 

With the exception of the Rule 3 requirement above mentioned, 
the committee does not feel that any of the modifications in- 
cluded in its report necessitate submission to letter ballot. 

All recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the committee and, where ap- 
proved, changes have been recommended. 

Attention is again directed to the fact that the Arbitratior 
Committee will not consider questions under the Rules of Inter 
change unless submitted in the form of Arbitration Cases as pet 
Rule 123. 


Freight-Car Rules 
Rute 2 


The committee recommends that Paragraph (1) of Section 
(g) of this rule be modified as follows: 

Proposed Form: (g) (1) A. A. R. Car Service Rule 14 will 
apply when transfer or rearrangement of lading is necessary, 
including application of proper door protection when car shows 
evidence from exterior inspection that load has shifted. 

Reason: To clarify the intent. 


Rute 3 


The committee recommends that effective dates for various 
requirements in the present rule, as listed below, now set at 
January 1, 1942, be extended to January 1, 1943: 

Section (b), Paragraph (7)—Brake levers: 
plates. | 

Section (b), Paragraph (8)—Bottom rod and brake beam 
safety supports. 

Section (b), Paragraph (9)—Braking power. 

Section (c), Paragraph (11)—Couplers having 5 by 5-іп. 
shanks. 

Note.—The committee does not contemplate granting a further 
extension in effective date of the requirement prohibiting accept- 
ance from owners of cars equipped with 5 by S-in. couplers, 
beyond January 1, 1943. This proviso has the concurrence of 
the Committee on Car Construction and Committee on Couplers 
and Draft Gears. 

Section (c), Paragraph (12)-—Couplers, former standard (ex- 
cept type D) or temporary standard having 5 by 7-in. shanks. 

Section (j), Paragraph (2)—Journal boxes, repacking of. 
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Section (t), Paragraph (3)—Application of welded side frames 
having T- or L-section compression or tension members. 

Section (u), Paragraph (4)— Class E-3 cars not to be accepted 
from owner. 

The committee recommends that a new paragraph and note be 
added to Section (a) of this rule effective January 1, 1942, 
subject to approval by letter ballot, to read as follows: 

-lir brake pipe: Extra heavy pipe (except nipples at angle 
cocks, which should be of standard weight) required on all cars 
built new or rebuilt on or after January 1, 1942. From owners. 

Note.—It is recommended that when brake pipe is renewed 
on cars built prior to January 1, 1942, extra heavy pipe as above 
be used. 

Reason: To make mandatory the use of standard extra heavy 
Pipe, account difficulties experienced due to failure and leakage 
of light-weight pipe, as recommended by the Committee on 
Brakes and Brake Equipment. 

The committee recommends that fourth paragraph of Section 
(c) and Interpretation No. 1 of this rule be eliminated. 

Reason: No longer necessary on account of obsolete con- 
struction. 

The committee recommends that third paragraph of Section 
(d) of this rule be modified and Interpretation No. 5 eliminated, 
as follows : 

Proposed Form: (d-3) Draft key retainer, A. A. R. Standard, 
or approved equivalent, or A. A. R. Alternate Standard one- 
inch diameter hair pin type, required in all horizontal draft keys 
(one, two or three key attachment), on all cars. However, draft- 
key retainer with net less than Sá-in. thickness of head will be 
accepted on cars built prior to March 1, 1929, where the under- 
frame construction will not accommodate the 4. A. R. Standard 
one-inch thickness of head. From owners. 

Reason: To eliminate Interpretation No. 5. 

The committee recommends that note following fourth para- 
graph of Section (t) of this rule, be modified, effective August 1, 
1941, as follows: 

Proposed Form: (t-4) No change. 

Note.—The movement of cars equipped with arch bar trucks 
must be confined to owner's rails, except that they are acceptable 
in interchange from owner for loading or for unloading within 
the same terminal switching district in which the interchange 
occurs, and providing that cars so interchanged will be immedi- 
ately returned to owner's rails when loading or unloading is 
accomplished. 

Cars, locomotive cranes, tenders and derricks, equipped with 
arch bar trucks, are acceptable for movement between plants 
located in the same switching district. 

Reason: To clarify the intent, 


Rute 4 


The committee recommends that Paragraph (1) of Section 
(h) of this rule be modified, effective August 1, 1941, as follows: 

Proposed Form: (h) (1) Tank cars.—Sheets, heads or domes 
of non-insulated cars, when bent inwardly in excess of 8-in. 
by & in, or equivalent area, or when bent inwardly in excess of 
Y%-in. in depth regardless of area; however, dents or cracks in 
heads due to former head-block anchorage, or in sheets due to 
contact with cradle or saddle blocks, will be owner's responsibility. 

Reason: Damage due to such causes should be the responsibility 
of car owner. 


Кие 9 


The committee recommends that first requirement opposite 
"Wheels and axles, R. and R." in this rule, covering information 
to appear on repair cards, be modified, effective August 1, 1941, 
as follows: 

Proposed Form: Cast-steel; wrought-steel; 1-W wrought- 
steel; steel-tired; or cast-iron wheels (whether single-plate 
bracketed, single-plate not bracketed, or double-plate, which must 
be indicated by letters “S. P. B.” "S. P. N. В.” or "D. Р.” re- 
spectively, in service metal column). 

Reason: As recommended by the Committee on Wheels, such 
information being necessary in connection with studies of cast- 
iron wheel failures. 

The committee recommends that requirement for classification 
number opposite item of "Brake shoes, applied," be eliminated. 
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Reason: It is felt this information is no longer necessary on 
billing repair cards, as the former standard shoe has not been 
manufactured for several years and is no longer in service. Fur- 
thermore, Rule 19 prohibits the application of other than the 
standard or alternate standard shoes in repairs to foreign ears 
and Rule 3 prohibits acceptance of cars from owners unless 
equipped with the A. A. R. Specification shoe. 


Rute 12 


The committee recommends that second paragraph of this rule 
be modified and Interpretation No. 1 eliminated, as follows: 

Proposed Form: At points where it is impracticable for a rail- 
road company to obtain joint evidence, the evidence of car owner 
shall suffice provided it is signed only after an actual inspection 
by any railroad representative designated by the car owner as 
competent to make such inspection. 

(Vacant.) 

Reason: To eliminate the interpretation. 

The committee recommends that fifth paragraph of this rule 
be modified as follows : 

Proposed Form: Joint evidence must be obtained within 90 
days after first receipt of car home, but in no case exceeding two 
years after date of repairs, and said joint evidence shall not be 
valid unless used within 16 months from date of issue. 

Reason: It is felt that if original repairs have given satisfac- 
tory service for a period of two years, there is no justifiable rea- 
son for making correction at expense of initial repairing line. 


Rute 14 


The committee recommends that second paragraph of this 
rule be modified as follows: 

Proposed Form: Facing the B end of car, in their order on the 
right side of car, wheels, journal boxes and contained parts (in- 
cluding box lids), shall be known as R1, R2, R3 and R4, and 
(etc.—no other change). 

Reason: To clarify the intent. 


Rute 17 


The committee recommends that new last sentence be added 
to Paragraph (4), Section (c) of this rule, to read as follows: 

(c-4) Equipment markings (for couplers, draft gears, etc.) are 
not required; however, the rules do not prohibit application of 
such markings by car owner. If car bears previous markings for 
couplers, in the event of first application of D or E type 
coupler; or if A. A. R. approved draft gear is applied in place of 
non-approved or obsolete type of draít gear, and car bears pre- 
vious markings for latter gears; such markings must be changed 
to correspond with coupler or draft gear applied (for the par- 
ticular end, A or B, or both ends, as the case may be) for which 
a charge of %4-hr. may be made. In event of failure of repair- 
ing line to correct markings under such circumstances, defect card 
shall be issued for V;-hr. labor to cover. In such cases the 
words “А. A. К. APPVD. DRAFT GEAR" may be used in lieu 
of specifying the particular name and type of approved draft gear 
applied. 

Reason: To eliminate necessity of preparing stencils for the 
many types of draft gears. 

The committee recommends that a new Paragraph (6) be 
added to Section (c) of this rule (present Paragraph 6 to be re- 
located as new Paragraph 7), effective August 1, 1941, to read 
as follows: 

(6) When old style bottom rotary lock lift lever or toggle is 
found defective on an A. A. R. Standard Type E coupler, re- 
pairing line has the option of renewing old style parts in kind or 
may substitute as correct repair complete new type assembly hav- 
ing the two parts riveted together. In the latter case, full charge 
may be made and scrap credit allowed for the old style parts re- 
moved (see Rule 101 for charges and credits). 

Reason: As recommended by the Committee on Couplers and 
Draft Gears. 

The committee recommends that Paragraph (d) of this rule 
be modified as follows: y 

Proposed Form: (d) Bolts substituted for rivets, where rivets 
are the standard of the car, are considered as improper repairs, 
except where used in securing ladders, ladder treads, handholds, 
sill steps and uncoupling lever brackets, on all cars of all types; 
also proper to use bolts for securing coupler and draft gear sup- 
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ports on tank cars; except, that in no case shall bolts be substitut- 
ed for rivets which pass through the shell or metal jacket of tank 
of tank cars. The substitution of bolts for rivets, or (etc.—no 
other change). 

Reason: To clarify the intent. 

The committee recommends that three new sentences be added 
to Note 2 following Section (e) of this rule, effective August 1, 
1941, to read as follows : 

Note 2.—The A. A. R. brake beam with strut designed for 
third point suspension is an optional A. A. R. Standard and must 
be maintained in repairs where standard to car. Therefore, substi- 
tution of beam without provision for third point suspension con- 
stitutes wrong repairs subject to defect card for labor and mate- 
rial. Sliding chair castings must be transferred from beam re- 
moved to beam applied. A brake beam with No. 1656 sliding chair 
may be applied as correct repairs in replacement of beam having 
optional design of strut and former type No. 1293-B sliding chair. 
Material charge is permissible only when sliding chair on beam 
removed is missing or defective, and where beam with chair 
casting is standard to car. 

Reason: The former type sliding chair is obsolete and has not 
been manufactured since 1934. 

The committee recommends that new explanatory note be added 
to Section (i) of this rule, effective August 1, 1941, to read as 
follows : 

Note.—The term “interchangeable as to sill spacing and cou- 
pler pocket limits” means that gear applied should preferably be 
of the same height, width and length as the gear removed. In the 
substitution of: gears the length (including the number of follow- 
ers required for the type of gear applied) must be such as to 
properly fit the coupler yoke. Gears applied must conform with 
draft-sill construction of car and, if practicable, with existing 
draft-gear supports and guides. Any modification of the sill con- 
struction such as cutting or burning of slots for accommodation 
of transverse spring rods or of holes for accommodation of dif- 
ferent design of guides or supports is not permissible. 

Reason: To clarify the intent with respect to draft-gear sub- 
stitution. This recommendation has the concurrence of the Com- 
mittee on Car Construction and Committee on Couplers and 
Draft Gears. n 


Rute 18 


The committee recommends that Paragraph (1) of Section (a) 
of this rule be modified as follows: 

Proposed Form: (a-1) Couplers, types D and E, with distance 
between point of knuckle and guard arm exceeding 59s in. 
as measured by gage (Fig. A, page 56), must have the defective 
part or parts renewed to bring coupler within'required gage of 
5% in. as measured by gage (Fig. C, page 57). If coupler 
is out of gage, the body must not be renewed unless the applica- 
tion of secondhand, reconditioned or new lock, or knuckle, or both, 
will not bring it within the required gage of 5% in. Like- 
wise, knuckle must not be renewed unless the application of sec- 
ondhand, reconditioned or new lock will not bring coupler within 
the required gage of 5V$ in. 

Reason: To clarify the intent that, where renewal of parts 
will correct defective condition, renewal of complete coupler is 
not justified. This recommendation has the concurrence of the 
Committee on Couplers and Draft Gears. 

The committee recommends that a new Paragraph (2) be 
added to Section (c) of this rule [present Paragraphs (1) and 
(2) to be relocated as Paragraphs (1-a) and (1-b)] effective 
August 1, 1941, to read as follows: 

(2) Burning out of key slots in any type of coupler body is 
prohibited. When couplers with burned-out key slots are removed 
for any reason or, if such couplers are found in service, they must 
be removed at the expense of car owner. 

Reason: Coupler with burned-out key slots constitutes a haz- 
ard in service. As recommended by the Committee on Couplers 
and Draft Gears. 

The committee recommends that the caption appearing in Fig. 
D, Rule 18 reading '"Condemning limit for cracks horizontally 
inclined," be modified to read “Condemning limit for cracks 
extending in any direction." 

Reason: To clarify the intent. 

The committee recommends the addition of a new section 
(d) to this rule, effective August 1, 1941, to read as follows: 

(d) Top Lock Lifters—Type D Couplers. Lock Lifters, No. 1 
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or No. 2 which have not been converted to No, 3, may be re- 
placed with lock lifter No. 3 at car owner's expense, whether 
or not the No. 1 or No. 2 is defective. 

Reason: As recommended by the Committee on Couplers and 
Draft Gears, to prevent couplers from opening in service. 


Rute 19 


The committee recommends that a new item be added to this 
rule (which specifies materials that must not be used in making 
repairs to foreign cars), effective August 1, 1941, to read as 
follows : 

Coupler body having burned-out key slots. 

Reason: Coupler with burned-out key slot constitutes a hazard 
in service. As recommended by the Committee on Couplers and 
Draft Gears. 

The committee recommends the effective date for eleventh item 
under this rule, now set at January 1, 1942, be extended for one 
year, to read as follows: 

Welded cast-steel truck side frames having T- or L-section 
compression or tension members, on and after January 1, 1943. 

Reason: To harmonize with extension recommended under 
Rule 3. 

The committee recommends the addition of a new item to 
this rule, effective August 1, 1941, to read as follows: 

Lock lifters, top, Type D, No. 1 or No. 2 (which have not 
been converted to No. 3.) 

Reason: As recommended by the Committee on Couplers 
and Draft Gears. 


Rcuce 23 


The committee recommends that effective date of requirement 
prohibiting the welding of cast-steel truck side frames having 
T- or L-section compression or tension members, now set at 
January 1, 1942, be extended to January 1, 1943. 

Reason: To harmonize with extension recommended under 
Rule 3. 

The committee recommends that eighth paragraph of Section 
IV of this rule be modified as follows : 

Proposed Form: Couplers: Welding cracks in guard arm and 
back wall of coupler head in accordance with practice described 
on pages 479-506 of the 1932 Mechanical Division Proceedings, 
and including couplers with cracks extending in any direction 
but not beyond the welding limits indicated in Paragraph (c) 
of Rule 18. 

Reason: To harmonize with change in Fig. D of Rule 18. 


Кое 32 


The committee recommends that Section (2) of this rule be 
modified as follows: 

Proposed Form: (2) Stop cock, or valve for similar purpose, 
attached to bottom cap of bottom outlet valve nozzle, if missing, 
providing car is stenciled "Valve attached to outlet cap." 

Reason: to clarify the intent. 

The committee recommends that a-new last sentence be added 
to Paragraph (c) of Section (10) of this rule, effective August 
1, 1941, to read as follows: 

(c) Train collision, Section (d) shall apply in cases of damage 
due to locomolive, or locomotive with draft of cars, coupling to 
train or to draft of cars. 

Reason: To clarify the intent. 


Rute 44 


The committee recommends the addition of new Notes D and 
E following Paragraph (4-c) of this rule and modification of 
Interpretation No. 1 thereto, effective August 1, 1941, to read 
as follows: 

Note D—IVhen failure of underframe as described in Para- 
graph (2), (3), or (4) on cars other than tank cars occurs 
through old or progressive fracture, or due to failure of cast- 
steel draft extension on car having two center sills; a joint in- 
spection certificate so indicating, signed by a joint inspector or by 
two inspectors, one of whom must represent a disinterested rail- 
road, shall constitute sufficient evidence that damage occurred in 
ordinary handling provided, after investigation, it is found that 
car was not subjected to unfair handling as provided by Para- 


graph (а), (b), (с), (e), (Р, (h), (0), G), (т), (п), (0-2) 
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and (q) of Section (10) of Rule 32. Whether or not the labor 
cost of repairs in such cases exceeds the limits of Rule 120, the 
car shall be reported to car owner and handled under the provi- 
sions of that rule. 

Note E—W hen failure of underframe as described in Para- 
graph (2), (3), or (4) on cars other than tank cars is discov- 
ercd when car is in train road haul or upon arrival at terminal 
and prior to switching, the damage will be considered as having 
occurred in fair usage and, therefore, car owner's responsibility; 
provided, however, after investigation it is found car was not sub- 
jected to unfair handling as described in Paragraphs (a), (b). 
(с), (d), (е), (D, (A), (i), (7), (m), (n), (0-1), and (а) of 
Section (10) of Rule 32, that there is no knowledge or record of 
the defective condition existing prior to car being placed in such 
train and that there was no switching of one or more cars in train 
enroute, Whether or not the labor cost of repairs in such cases 
exceeds the limits of Rule 120, the car shall be reported to car 
owner and handled under the provisions of that rule. 

Interpretation. (1) Q—lIs a brief statement that car was not 
damaged under any condition prescribed in Rule 32 sufficient to 
establish the responsibility of car owner? 

A—No. Except as provided in last sentence of Note С, and 
Notes D and E. Statement must show details of the circumstances 
under which the damage occurred, so that owner may know how 
responsibility was determined. 

Reason: To more equitably allocate responsibility for failure 
of cente? sills. 


Rute 39 


The committee recommends that a new last sentence be added 
to first paragraph of this rule, to read as follows: 

Proposed Form: Rule 59. Missing centrifugal dirt collectors 
from cars built or rebuilt prior to August 1, 1929, where such 
cars are stenciled that they are so equipped. However, such 
stenciling is not required on any car equipped with AB brakes, 
regardless of date built. 

Reason: Centrifugal dirt collectors are a standard part of the 
AB brake installation. 


Rute 60 


The committee recommends that Paragraph (f) of this rule 
be modified as follows: 

Proposed Form: (f) All old cleaning marks must be scraped 
off and painted over with quick-drying paint, preferably black. 
The place, month, day and year of cleaning and the railroad or 
Private line reporting marks, must be stenciled with white paint 
on the auxiliary reservoir, (etc.—no other change). 

Reason: To harmonize with changes made in cuts on pages 
124 and 125. 

The committee recommends that last sentence in Paragraph 
(g) of this rule, reading as follows, be eliminated : 

Effective January 1, 1935, triple valves applied in repairs to all 
cars must be equipped with the heavier type graduating springs 
(piece Nos. 18286 or QT 369), regardless of type in valve re- 
moved; for which no additional charge is permissible. 

Reason: No longer necessary account covered in the A. A. R. 
Standard Code of Tests. 

The committee recommends that new third and fourth notes be 
added to Section (1) of this rule, and present first and second 
notes reversed for easicr reference, effective August 1, 1941; the 
new notes to read as follows: 

Note 3—AB brakes receiving periodic attention on and after 

August 1, 1941, must have improved parts substituted for those 
of previous designs and piece numbers. Extra charge will be 
allowed for the improved type strainer, the COT&S allowance 
being modified to include value of the other items. The improved 
type parts referred to are as follows: 
Quick-action chamber charging choke Pc. No. 506277 or CV -265. 
Brake pipe strainer................. Рс. No. 502904 or CV -232. 
Emergency piston spring......... ...Рс. No. 501006 or CV -227. 
Reservoir release valve end plate....Pc. No. 94963 or CV-173. 
Wasp excluder barrier in the quick- 

service vent passage.............. Pc. No. 515820 or CV-276. 

Note 4—IWhen AB brakes are given periodic attention, the 
service portion applied must have had two by-pass check valves 
(Pc. No. 502140 or CV-250), two springs (Pc. No. 93926 or CV- 
140), one check valve seat (Pc. No. 502902 or CV-255), and one 
check valve seat gasket (Рс. No. 93928 or CV -134), removed 
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and the port drilled to 3964 in. diameter and suitably plugged, for 
which no extra charge is permissible. 

Reason: As recommended by the Committee on Brakes and 
Brake Equipment. 


Кие 66 


The committee recommends that a new last sentence be added 
to Section (b) of this rule, to read as follows: 

(b) All journal boxes shall be jacked; all journal wedges and 
bearings removed for examination, and renewed where necessary ; 
all boxes cleaned and repacked with properly prepared packing 
(new or renovated) in accordance with A. A. R. Standard Prac- 
tice (except the use of the back roll which is optional with 
repairing company), and car stenciled. Dust guards shall be 
renewed, when necessary, only where wheels, journal boxes or 
unit side frames are removed. Missing or defective dust guard 
plugs shall be renewed. 

Reason: In all cases where boxes are repacked, these plugs 
should be used to exclude dirt and cinders from the journal box. 


Rute 74 


The committee recommends that a new note be added to this 
rule, to read as follows: 

Note.—W heels condemned under this rule should be shown on 
repair records as “Vertical Flange” or "Thin Flange,” as the 
case may be, rather than “Worn Flange.” 

Reason: It is felt this detail information should be available to 
the car owner. 


Rute 94 


The committee recommends that third paragraph of this rule 
be modified, effective August 1, 1941, as follows: 

Proposed Form: If the owner elects to dismantle the body or 
trucks, or both, charge may be made for such material, the re- 
newal of which would have been required for the repairs covered 
by the defect card, but such charge to be confined to the actual 
material stated on card. Also, in case of items damaged which 
could have been repaired, labor charge may be made for such 
items on basis of labor for straightening or repairing same, but 
no labor charge is permitted for the R. & R. of any part and 
no other labor shall be charged in such cases except insofar as 
labor is already included in the A. A. R. prices for material. 

Reason: Аз а matter of equity. It is felt car owner is properly 
entitled to charge labor for straightening or repairing parts which 
are not damaged beyond repair. 


Rute 98 


The committee recommends that last sentence of present note 
following Interpretation No. 2 to this rule be relocated as a new 
Note 3 following Section (g) of same rule, and modified to read 
as follows : 

Note 3.—W here A. A. R. Standard steel wheel gage indicates 
less than 2/16-in. service metal from full flange contour re- 
quirement, such wheel shall be considered as having full flange 
contour providing it does not require turning for other reasons. 

Reason: To clarify the intent of the rule. 


Rute 99 


The committee recommends that first paragraph of this rule be 
modified as follows: 

Proposed Form: Rule 99. In no case shall car owner be 
Charged for two or more applications of journal bearings if 
applied within 30 days from initial application at same journal 
location on same road (etc.—no other change). 

Reason: To clarify the intent. 


Rute 101 


The committee recommends that a new Item 58-B be added to 
this rule (present Item 58-B to be relocated as new Item 58-C), 
effective August 1, 1941, to read as follows: 

58-B Brake pipe strainer (Pc. No. 502904), net.......... $1.08 
(To be charged only when this new type strainer is applied 
in replacement of old style strainer). 

Reason: Account change in Rule 60. 
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The committee recommends that a new Item 134-B be added to 
this rule, effective August 1, 1941, to read as follows: 

134-B Coupler bottom rotary lock lift lever and toggle, 
riveted assembly, new, A. A. R. type E, single design, 
pic -—— ERI EN $71 .. $.02 

Reason: Account change in Rule 17. 


Rute 104 


The committee recommends that Section (d) of this rule be 
modified as follows: 

Proposed Form: (d) First application of A. A. R. Standard 
type "E" 614 by 8 in. shank coupler in place of A. A. R. Stand- 
ard type "D" 6 by 8 in. shank coupler; or of A. A. R. Standard 
type "E" 5 by 7 in. shank coupler in place of A. A. R. Standard 
type "D" 5 by 7 in. shank coupler; or of A. A. R. Standard 
types "D" or "E" in place of former A. A. R. Standard or Tem- 
porary Standard couplers where such substitution provides a total 
of 2% in. minimum side clearance for coupler shank without 
necessity of altering end of car or spacing of draft members; 
(etc.—no other change). 

Reason: To eliminate confliction with A. A. R. Standard. It is 
also felt 216 in. provides sufficient side clearance in such cases. 
This recommendation is concurred in by the Committee on Car 
Construction. 


Rute 111 


The committee recommends that allowance under Item 15 of 
this rule covering cleaning, lubricating and repairing AB freight 
brake equipment, be increased from $7.28 to $7.99; also, that a 
new sub-item (9) be added to Section (b) of Item 15 of this 
rule to read as follows; both changes to become effective August 
1, 1941: 

(9) Brake pipe strainer (piece No. 502904 or CV-232). To 
be charged only when this new type strainer is applied in re- 
placement of old style strainer. 

Reason: Account change in Rule 60. 


| Rute 112 


The committee recommends that a new item be added to Sec- 
tion J of this rule (for which car owner may request return 
when cars are dismantled on foreign lines), effective August 1, 
1941, to read: 

AB brake equipment. 

Reason: Car owner is reasonably entitled to return of service- 
able AB brake equipment, if desired. 


Rute 113 


The committee recommends that first paragraph of this rule 
be modified, effective August 1, 1941, as follows: 

Proposed Form: Rule 113. The settlement for a car when 
damaged or destroyed upon a private track shall be assumed by 
the railway company delivering the car upon such track; except 
in the case of a private car damaged or destroyed by or resulting 
from fire or explosion, or some other condition beyond the con- 
trol of the delivering line, on private tracks belonging or leased 
to car owner or lessee of car, or while located on the private 
tracks of a car manufacturing or repair plant under arrangement 
between car owner and the car manufacturing or repair plant. 

Reason: The present rule applies to both railroad and privately 
owned cars. It is inequitable to place responsibility upon deliver- 
ing line for such damage when car is on private tracks belong- 
ing or leased to lessee of car. 

The committee recommends that a new second paragraph be 
added to this rule, effective August 1, 1941, to read as follows: 

When a car of private ownership is damaged or destroyed on 
the tracks of a road which is not a subscriber to the interchange 
Agreement of the Association of American Railroads, the sub- 
scriber road delivering the car to such non-subscriber road shall 
be responsible to the owner for damage to or destruction of the 
car while in possession of the non-subscriber, except where such 
car had been forwarded to the non-subscriber road by or upon 
authority of car owner or lessee. 

Reason: For protection of car owner, in event car is delivered 
by a subscriber road to a non-subscriber road without authority 
of owner or lessee. 
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Rute 120 


The committee recommends that first paragraph of Section (e) 
of this rule be modified, effective August 1, 1941, as follows: 

Proposed Form: (e) If owner authorizes destruction, handling 
line shall allow credit for all material at A. A. R. scrap prices, 
less labor cost of destruction. However, owner shall have the 
privilege of having returned serviceable cast-stcel truck side 
frames, metal truck and metal body bolsters, metal draít arms, 
friction draft gears, cast-steel yokes, metal ends, “4B” brake 
equipment, auto loading devices, and refrigerator car circulating 
fans; also tanks, special castings and valves of tank cars; by at- 
taching to statement of estimated weights a list of such parts with 
full shipping instructions; such parts to be billed at A. A. R. 
scrap value plus 7 per cent for handling, f. o. b. point of ship- 
ment. 

Reason: Car owner is reasonably entitled to return of such 
serviceable parts if desired. Handling charge reduced to har- 
monize with present storehouse allowance. 


Passenger-Car Rules 
Rute 4 


The committee recommends that the effective date of second 
paragraph of this rule, with reference to equipping all-steel or 
steel under-frame cars with cardboards or suitable receptacle for 
the accommodation of defect and joint evidence cards, now set 
at January 1, 1942, be extended to January 1, 1943. 

Reason: The present situation justifies this extension. 


Кие 7 


The committee recommends that a new last paragraph be added 
to Section (e) of this rule (which lists owner's defects), to read 
as follows: 

Failure of roller bearing units, or combination roller bearing 
and friction bearing units, due to defects or overheating. 

Reason: Maintenance of roller bearings is generally performed 
by car owner. Handling line has practically no opportunity to 
protect itself against such failures. This recommendation has the 
concurrence of the Committee on Lubrication of Cars and Loco- 
motives. 

The committee recommends that a new first note be added to 
Section (j) of this rule, present Note to be located as Note 2 
and modified, as follows: 

(New) Note 1.—For each portion of Universal control valve 
removed from and for each portion applied to any car, the proper 
designating symbol as determined by the description shown below 
must appear on billing repair card. 


Designating 
Symbol Description 

Eq. P. U-12 Equalizing portion U-12—Without strainer 
cap. 

Eq. Р U-12-C- Equalizing portion U-12-C—With improved 
cylinder cap having hair strainer. 

QAP U-12 Quick-action portion U-12—Without quick 
service or strainer, one ball check, body % 
in. shorter than U-12-B portion. 

QAP U-12-B Quick-action portion U-12-B—With quick 
service and no strainer, two ball checks, body 
34 in. longer than U-12, vertical grooves on 
each side of body. 

QAP U-12-BD — Quick-action portion U-12-BD—With quick 


service and same body as U-12-B and 
strainer bolted between body and high pres- 
sure cap. 


Proposed Form: Note 2.—When equalizing portion U-12-C is 
removed, it should be replaced in kind. If replaced with equalizing 
portion U-12, proper credit must be allowed car owner as out- 
lined in notes following Item 20-C of Passenger Rule 21. In the 
substitution of equalizing portion U-12-C for equalizing portion 
U-12, car owner is not responsible for the betterment of improved 
cylinder cap unless the equalizing portion U-12-C valve is stand- 
ard to the car as indicated by stenciling. The same principle 
applies when the quick-action portion U-12-BD is substituted by 
or for quick-action portion U-12-B or quick-aclion portion U-12. 
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Reason: To clarify the intent and simplify the preparation of 
repair cards. As recommended by the Committee on Brakes and 
Brake Equipment. 


Rute 8 


The committee recommends that Section (e) of this rule 
(which lists delivering line defects) be modified as follows: 

Proposed Form: (e) Journal cut, or requiring reconditioning 
due to heating, on friction bearing units; axles bent; or axles 
damaged as provided in paragraph (a). When necessary to true 
up axles in cases of cut journals, if journal is reduced below the 
limit as prescribed in Rule 7 (e), axle must be changed at the 
expense of the delivering line. 

Reason: Account change in Section (e) of Passenger Rule 7. 


Rute 21 


The committee recommends that second, third and fourth notes 
under Item 20-C of this rule be modified as follows: 

Proposed Form: Note.-—When quick-action portion U-12 valve 
is removed and quick-action portion U-12-B valve applied, addi- 
tional charge of $85.00 is proper versus car owner for betterment 
cost of converting. Likewise, when quick-action portion U-12-B 
is removed and quick-action portion U-12 valve applied, car owner 
must be allowed credit of $85.00. The quick-action or emergency 
portion of the U-12-B equipment can readily be distinguished 
from the U-12 type by its having two ball check caps on top of 
this portion instead of one cap as on the U-12 type; also, by hav- 
ing a vertical groove on each side of its body. 

Note.—When equalising portion U-12-C is removed and equal- 
izing portion U-12 applied, car owner must be allowed credit of 
$25.39. 

Note.—When quick-action portion U-12-BD valve is removed, 
and quick-action portion U-12-B applied, car owner must be al- 
lowed credit of $23.30. 

Reason: To clarify the intent and simplify the preparation of 
repair cards. As recommended by the Committee on Brakes and 
Brake Equipment. | 

The report was signed by J. P. Morris (chairman), general 
mechanical assistant, A. T. & S. F.; J. A. Deppe (vice-chair- 
man), superintendent car department, C. M. St. P. & P.; W. H. 
Flynn, general superintendent motive power and rolling stock, 
N. Y. C.; L. Richardson, mechanical assistant to vice-president 
and general manager, B. & M.; G. E. McCoy, assistant general 
superintendent car equipment, Can. Nat'l; W. R. Elsey, general 
superintendent motive power, Pennsylvania; A. E. Smith, vice- 
president, Union Tank Car Company, and M. F. Covert, general 
superintendent of equipment, General American Transportation 
Corp. 
` The report was accepted. 


Prices for Labor and Materials 


In order that the rules may currently provide an equitable basis 
for inter-road billing, your committee has continued the work of 
analyzing material, labor and new equipment costs in A. A. R. 
Interchange Rules 101, 107, 111 and 112 of the Freight Car Code, 
and Rules 21 and 22 of the Passenger Car Code, with a view of 
determining and recommending necessary changes to be made in 
the next supplement to the current Code. 


Rute 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1941, quotations submitted by the purchasing 
agents of the ten selected railroads, representing thirty-nine per 
cent of total freight car ownership in the United States and 
Canada, showing a slight upward trend in material markets as 
indicated by detail recommendations for revisions shown under 
this rule. 

As announced in the 1940 report, a study was made through 
the Purchases and Stores Division, on 19 selected railroads rep- 
resenting all portions of the United States and Canada, covering 
the last six months of 1939, with respect to allowance for store 
expense used in the make-up ol A. A. R. material prices. The 
result of this study showed a weighted average of the total store 
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expense for the nineteen railroads of 6.71 per cent ; and, as result 
thereof, the 10 per cent allowance formerly used in computing 
A. A. R. material prices was reduced to 7 per cent effective Jan- 
uary 1, 1941. Question having been raised as to whether the 
period studied was entirely representative, a further study is 
under way on the same railroads covering the entire year of 
1940. If further modification is found necessary as result of this 
extended study, revision will be made and included in the rules 
effective January 1, 1942. 

The penalty price for the former standard pressed-steel box 
lid has been abrogated, and new price is recommended on basis 
of current market quotations. The former specification lid con- 
tinues in use to a considerable extent and is considered satis- 
factory in service by a number of railroads. In view of this 
situation, it is felt the lid should stand on its merits insofar as 
A. A. R. material price is concerned. 

Item 105-B has been clarified to definitely indicate the allow- 
ance includes material for lumber. 

Item 188-D is modified to provide additional material charge 
for doors constructed wholly or in part of high-tensile steel. 

Recommendation is made that the average credit allowance 
for the No. 2 brake beam in Item 210 be reduced to scrap value, 
with corresponding reduction in the new and secondhand prices. 
Few railroads are reclaiming this type of beam and the parts 
cannot be used in reclamation of No. 2-plus or No. 15 brake 
beams. This recommendation has the concurrence of the Arbitra- 
tion Committee and the Committee on Brakes and Brake 
Equipment. 


Rute 107 


As stated in the 1940 supplementary report, your committee 
conducted time studies in the field of a considerable number of 
additional labor operations and, where adjustments were found 
necessary, modifications were made in the rules effective Jan- 
uary 1, 1941. 

New note added to Item 22 to clarify the intent with respect 
to charge for brake hanger renewed in connection with R. & R. 
or R. of wheels, bolsters and truck sides. 

First note following Item 48 modified to eliminate confliction 
with note following Item 45. 

Third note following Item 126 modified to clarify the intent. 

Items 142 and 143 modified and new third note added to Item 
143, to clarify the intent that allowances for application of run- 
ning boards in Items 138 to 143, inclusive, apply to covered 
hopper cars as well as house cars. 

New Item 323-A added and Item 325 modified, to eliminate 
confliction between Items 267, 323 and 325. 


Rute 111 


New note added to Item 13, to clarify the intent that the charge 
includes all labor and material for triple-valve parts, except 
material for triple-valve body. 


Rute 112 


Recommendations are made in this rule respecting reproduc- 
tion pound prices of new freight cars of. all classes, in order that 
Supplement of August 1, 1941, may reflect 1940 costs in lieu of 
figures shown in the present Code. New prices recommeftded are 
based on costs of 41,279 freight cars constructed during the year 
1940. 


PASSENGER CAR RULE 21 


Items 10 and 11 modified to include reference to "express" and 
“combination mail and express" cars. Third and fourth opera- 
tions listed under Item 20-C modified to clarify. 


PASSENGER Can RULE 22 


Material prices were rechecked on basis of quotations as of 
March 1, 1941, showing a slight upward trend on a few items 
as indicated by detail recommendations for revisions shown under 
this rule. 

Item 49 and note following modified to provide charge for 
service metal in excess of 27/16 in. on wheels of nominal 36 in. 
diameter. 

It is the intent of the committee to investigate labor and 
material costs again in October and if sufficient change develops, 
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necessary revisions will be made and inserted in the Rules effec- 
tive January 1, 1942. 

[The changes recommended in the existing rules are shown in 
detail in the report.—Editor.] 

The report was signed by A. E. Calkins (chairman), super- 
intendent of equipment, N. Y. C.; A. E. Smith (vice-chairman), 
vice-president, Union Tank Car Company; J. D. Rezner, gen- 
eral car foreman, C. B. & Q.; P. Kass, superintendent car de- 
partment, С. R. I. & P.; T. J. Boring, general foreman, M. C. B. 
Clearing House, Pennsylvania; H. H. Boyd, assistant chief mo- 
tive power and rolling stock, C. P.; and A. H. Gaebler, super- 
intendent car department, General American Transportation 
Corporation. 

The report was accepted. 


Report on Tank Cars 


During the past year the committee considered a total of 421 
dockets and applications for approval of designs as íollows: 278 
applications covered designs, materials and construction of 5,617 
new shipping containers, for mounting on new cars or for re- 
placement on existing cars. 

Six applications covered 12 multiple-unit cars to be used for 
the transportation of 15 Class I. C. C.-106-A-500 one-ton con- 
tainers. One application covered one new car structure on which 
would be mounted a reconditioned tank. One hundred and one 
applications covered alterations in, additions to or conversions and 
reconditioning of 1,147 existing tank cars or shipping containers. 

Thirty-four applications requested approval of tank-car ap- 
purtenance designs, without reference to specific cars. 


I. C. C. Specifications for Welded Tank-Car Tanks 


Recommendations, previously made to the Interstate Commerce 
Commission, covering a general revision of the commission's spec- 
ifications for riveted and forge-welded tank-car tanks to be mount- 
ed on or to form part of a car were considered at public hearing 
held in Washington, D. C., on August 8, 1940. By Order, dated 
August 16, 1940, the commission made effective January 7, 1941, 
revised specifications as recommended by your committee. 

At public hearings before the Interstate Commerce Commis- 
sion, during September, 1934, your committee recommended the 
adoption of specifications, then presented, for tank-car tanks fab- 
ricated by means of fusion welding. Recommendation was also 
made that authority be granted for the use of such tanks, for the 
transportation of articles classed as dangerous. 

To obtain experience with respect to the suitability of tank-car 
tanks fabricated by means of fusion-welding for the transporta- 
tion of dangerous articles, the commission, following the Septem- 
ber, 1934, hearings and to satisfy specific requests, authorized a 
total of 1,085 such tanks for use in experimental service trials. 
The commission's several authorities required owners or opera- 
tors of any tanks so built and placed in service to render periodic 
reports covering their condition as determined by inspection. 

At the August 8, 1940, hearings, your committee reiterated its 
1934 recommendation and supplemented this by report that, of 
the 1,085 tanks authorized, 491 had been constructed and placed 
in service. Further, these latter, during 18,047 trips, had trav- 
ersed a total of 15,292,789 miles without failure of any fusion- 
welded seam. 

With this experience record to sustain it, the commission, by 
its Order of August 16, 1940, incorporates in its revised regula- 
tions, effective January 7, 1941, ‘specifications, as recommended 
by your committee, for fusion-welded tank-car tanks. Authority 
is also granted for the use of these in substitution for comparable 
riveted or forge-welded tanks in the transportation of dangerous 

.articles. 


` A. А. R. Specifications for Tank Cars 


Revision of Interstate Commerce Commission specifications for 
tanks to be mounted on or to form part of a car, as outlined in 
the foregoing, has necessitated a general revision of the A. A. R. 
specifications for tank cars. Distribution of copies of these re- 
vised specifications will shortly be made to all interested parties. 

As indicated by your committee's last previous report, Ap- 
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pendix A to United States Safety Appliances hand book, last 
revised during 1920, lacks requirements for appliances now in- 
stalled on tank cars to meet demands of shippers and their cus- 
tomers. To overcome this deficiency a proposed Appendix B is 
being formulated. While all items of the latter have not been 
disposed of, your committee reports progress. 

The report was signed by F. Zeleny (chairman), engineer of 
tests, C. B. & Q.; W. C. Lindner (vice-chairman), chief car in- 
spector, Pennsylvania; G. S. Goodwin, mechanical engineer, C. R. 
I. & P.; A. G. Trumbull, chief mechanical engineer, C. & O.; 
B. M. Brown, assistant general superintendent motive power, 
Sou. Pac.; R. D. Bryan, engineer car construction, A. T. & S. 
F.; G. A. Young, professor of mechanical engineering, Purdue 


University; A. E. Smith, vice-president, Union Tank Car Com- .- 


pany; W. C. Steffa, transportation manager, Sinclair Refining 
Company ; R. T. Baldwin, secretary, The Chlorine Institute, Inc. ; 
H. J. Groneméyer, supervisor car equipment, E. I. du Pont de 
Nemours & Company, Inc.; and R. W. Thomas, manager, special 
products department, Phillips Petroleum Company. 

The report was accepted. 


Report on 
Leading Rules 


The annual report of the Committee on Loading Rules for the 
year 1941 is more condensed than in the past for the reason that 
it is no longer necessary to submit the recommendations of the 
committee to letter ballot, this permitting the publishing of sup- 
plements to the loading rules in advance of the annual meeting. 
This is a distinct advantage to both railroads and shippers. 

The numerous changes and additions made in the last year 
were necessitated by the rapid changes being made in the ship- 
per’s methods of loading, increased speed in train handling and 
the growing need for new figures covering commodities not pre- 
viously contained in the rules. All of the approved methods con- 
tained in both Supplements Nos. 1 and 2 to the current rules were 
adopted only after being followed as experimental loads and their 
value determined. 

During the past year, meetings were held with the steel fab- 
rication shippers, creosote pole shippers, rail shippers, farm 
equipment shippers, cast iron pipe shippers, wrought iron pipe 
shippers, as well as our annual meeting with representatives of 
the steel industry. In all, a total of 43 such meetings were held 
during the year. 

Included in this report, as Appendix A, was a summary of the 
disarranged load reports received from carriers during the six 
months period ended December 31, 1940. While the summary in- 
dicates an increased number of reports received over the first six 
months of 1940, there are still a number of carriers who are not 
reporting failures, and a still greater number who are only re- 
porting a small percentage of them. A report similar to that 
which is shown on Page 2 of Supplement No. 1 of the Loading 
Rules should be prepared for every open top load which requires 
adjustment enroute. The summary showing the loads which were 
disarranged either in “Train Handling,” “Yard Switching” or 
“When received in Interchange,” clearly indicates the need for 
closer inspection on the part of the mechanical department at 
originating points and enroute, as well as more care on the part 
of the transportation department in the handling in trains and 
in the yards. 

In connection with the National Defense Program, the com- 
mittee was instructed last November, to formulate a code of rules 
for the loading of mechanized and motorized units and major 
calibre guns for the United States Army and Navy. This neces- 
sitated a number of conferences by designated members of the 
committee with army officers at posts in the Mid-West, South 
and in the East. It was necessary to secure information and 
measurements to enable them to prepare specifications and draw- 
ings to cover the various units to be loaded on open top equip- 
ment. A special supplement containing a set of general rules, 
specifications and 23 drawings has since been submitted to the 
War Department at Washington, approved, published and dis- 
tributed to all army posts and to the carriers. Having in mind 
that loading methods which would require the use of special tools, 
a number of various sizes of lumber, bolts, rods, etc., would not 
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be desirable when loading for combat movement, the committee 
standardized on blocking insofar as possible, eliminating the 
necessity for using rods, bolts, etc., and prepared the rules in 
such a manner that only tools common to all army posts are 
required for loading. A train of army equipment was blocked 
in accordance with the proposed methods at Fort Knox, Kentucky, 
and subjected to unusual handling conditions without any disar- 
rangement of lading or securement. The units forwarded from 
Fort Knox to Washington for the inaugural parade were loaded 
in a like manner and no trouble was experienced in either 
direction. 

[The details of changes in General Rules Nos. 4, 5, 9, 15, 16, 
18 and 21 which were not included in the last annual report but 
are now effective, having been published in Supplements Nos. 1 
and 2 were included in the герогі. —Ерітов] 

The report was signed by W. B. Moir (chairman), chief car 
inspector, Pennsylvania; C. J. Nelson (vice-chairman), superin- 
tendent interchange, Chicago Car Interchange Bureau; R. H. 
Dyer, general car inspector, N. & W.; H. S. Keppelman, super- 
intendent car department, Reading; T. W. Carr, superintendent 
rolling stock, P. & L. E.; A. H. Keys, district master car builder, 
B. & O.; H. H. Golden, supervisor, A. A. R. Interchange and 
Accounting, L. & N.; H. T. DeVore, chief interchange inspector, 
Youngstown Car Inspection Association; H. J. Oliver, general 
car inspector, D. T. & L, and F. G. Moody, master car builder, 
Nor. Pac. 


Discussion 


A member, referring to the general rule in the special supple- 
ment containing rules governing the loading of mechanized and 
motorized army equipment which stated that cars loaded in ac- 
cordance with these specifications must not be handled in hump 
switching, thought that this particular rule penalized the railroad. 
Chairman Moir stated this rule was included as a precautionary 
measure only in order to prevent damage to equipment such as 
artillery caused by the impact of cars coupling at a speed of 
eight to ten miles an hour. : 

The report was accepted. 


Report on Wheels 


Through the courtesy of the Association of Manufacturers oí 
Chilled Car Wheels, your committee has been furnished a list 
of the commercial manufacturers of cast-iron wheels that are 
subject to the association's recommended practices and inspection. 

It is gratifying to note all the commercial wheel plants with 
the exception of two manufacturers in the states and two in 
Canada are taking advantage of the facilities offered through 
the association for developing an improved wheel product. 


Grinding of Cast-Iron Wheels 


As more attention is given to grinding of cast iron wheels it 
is desirable that recommendation be made as to some means by 
which the wheel-shop forces can identify wheels suitable for the 
grinding process without reducing the chill portion of the tread 
beyond serviceable limits. 

In recognition of this requirement, your committee has out- 
lined methods of procedure presented as Appendix A. In this 
recommendation, two methods are suggested; one refers to the 
relationship of tape sizes to available service metal while the 
second, or alternate, is confined to measurements as established 
by a modification of the tread-worn-hollow remount gage. In 
the application of this gage, two suggestions are made; one 
relates to removing Мв-їп. from the end of the projection on the 
gage, the other suggests that the standard gage may be used by 
applying a %-in. liner under the surface that contacts the crest 
of the flange. 

If experience with these two processes confirms the opinion 
of the committee that this is a reliable means for the selection 
of wheels for grinding, then the methods as outlined in Appendix 
A should be inserted in the Wheel and Axle Manual. 

Request has come from a member road that manufactures a 
portion of its own cast-iron wheels, asking if it would be accept- 
able to show the road's initials and place of manufacture as a 
means of identification for such wheels. 
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The committee sees no reason why such a procedure is not 
satisfactory so long as the abbreviations used would not be con- 
fused with any existing markings. 

In the 1939 report there was submitted a statement regarding 
the determination of chill by instrumental methods. Further 
investigation along this line indicated that additional studies 
would have to be made before it would be consistent to make 
any definite recommendations. 

Your committee has been advised by the Association of Manu- 
facturers of Chilled Car Wheels that it has found the instru- 
mental measurement oí chill is not only practical, but is the 
most reliable means of determining this condition. The com- 
mittee solicited a comment írom the A. M. of C. C. W. on this 
subject, an abstract of which follows. 


Determination of Chill Depth by Instrumental 
Hardness 


Several years ago, the chilled wheel industry began to experi- 
ment with the use of instrumental chill determination in an effort 
to obtain more reliable chill measurement. A number of worn 
through chilled wheels were given a careful examination in order 
to get the exact physical and chemical characteristics of the chill 
that was wearable and also chill that had been accepted as wear- 
able, but had failed to perform satisfactorily in service. 

It is generally known that hardness values in iron can be 
directly related to combined carbon contents, and in this case it 
was found that areas in worn through chilled wheels invariably 
contained free carbon in excess of one-half of one per cent. It 
was also found that when this amount of free carbon was 
present, the hardness would be less than 55 Scleroscope or 363 
Brinell. 

This then formed the basis for setting up the first instrumental 
limits, which were included in A. M. C. C. W. specifications. 
In the beginning, our Chicago headquarters acted as a referee in 
questionable cases, and when samples were sent in for check, it 
was the practice to determine the hardness with a Brinell, 
Scleroscope, and Rockwell and in addition, obtain chemical 
analysis for total and free carbon every V& in. from the surface 
of the tread through the limit of wear. 

A basis for arriving at maximum instrumental limits is not 
quite as simple as for the minimum. With low chill we are con- 
cerned with wear, whereas high chill involves strength. How- 
ever, we know where the most vulnerable points are, and here 
again physical values bear a direct relation to combined carbon. 

It is the safe limits for these physical values that instrumental 
chill measurement is intended to determine. 

The first instrumental limits recommended and accepted by 
our Association have not proven entirely satisfactory. This was 
not unexpected, but the principle is right, and further experience 
is perfecting the method to the extent that in the near future 
all questionable chill will be accepted or rejected by instrument. 

There are 20 odd manufacturing companies in the chilled wheel 
association, and in the beginning, the various companies pre- 
ferred different types of instrumental machines. Since the inspec- 
tion is handled by association inspectors, this meant that the 
specifications must include provisions for each type of machine. 
At the last committee meeting, a recommendation was made to 
the industry that it standardize on the Brinell, and this was 
subsequently approved. 

Revised instrumental limits for chill determinations are now 
included in the A. M. C. C. W. specifications for actual prac- 
tice. These became effective June 1, 1941. It is hoped that the 
railroad inspectors will avail themselves of the opportunity to 
examine the set-up for instrumental testing in all plants from 
which they purchase wheels. 


Identification of Single-Plate Bracketed-Type 
Wheels 


To provide means for identifying single-plate bracketed-type 
cast-iron wheels from single-plate wheels and in consideration 
of the advantage this identification marking may be in accumu- 
lating data as to the service record of the two types of wheels 
your committee has recommended to the Arbitration Committee 
that a symbol be provided for the identification of the single- 
plate bracketed-type wheel. The single-plate wheel is now iden- 
tified by the symbol SP. The single-plate bracketed type wheel 
could be identified by the symbol SPB. 
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Effe ct of Cored Hub on Axle Strength 


In the 1940 report, reference was made to a test in contempla- 
tion to develop the possible influence the coring of the hub would 
have upon the strength of the axle. 

There is no additional information along this line available, 
but the committee is still carrying the subject in the open docket. 
Unless some means are provided for accelerated laboratory tests 
to develop information as to the influence the coring of the hub 
has upon service of the axle, the rate of development for such 
information will be extremely slow. The committee earnestly 
solicits any information that may develop on roads where cored- 
hub wheels have been applied. 


Specifications for Heat-Treated Multiple-Wear 
Wrought Carbon-St eel Wheels 


It has been brought to your committee’s attention that Spec- 
ification M-123-40—Sec. VI-Marking, Par. 12 (a) mentions the 
AAR-MW marking preceding the other markings specified on 
the back face of the rim. This arrangement is different from 
the way the marking paragraph is expressed for multiple-wear, 
two-wear and one-wear wrought steel wheels where the A. A. R. 
and wheel-type identifications follow the other identification 
markings. 

Since this difference in arrangement has resulted in a technical 
question being raised by some material inspectors, your com- 
mittee has recommended an editorial change made in Specifica- 
tion M-123-40— Sec. VI-Marking, Par. 12 (а) to conform with 
the similar paragraph in the other wrought-steel wheel specifica- 
tions wherein the A. A. К. and wheel type identifications follow 
the other identification markings. 


Influence of Contour upon Service of One-Wear 
Wrought-Steel Wheels 


Information has reached your committee that certain private 
car lines have been investigating the influence of tread contour 
upon the service of one-wear wrought-steel wheels. The contour 
change under observation is a deviation from the present standard 
of 1-in-20 straight taper in favor of the 1-in-20 taper with the 
outside tread chamfered similar to the cast iron wheel tread 
contour. 

Encouraging reports have been current with respect to these 
observations and your committee is endeavoring to secure direct 
information regarding this contour influence. It is the hope dur- 
ing the coming year to collect more substantial data along this 
line for presentation in its 1942 report. 


Wrought-Steel Wheels for Axles with Enlarged 
Wheel Seats 


The committee’s 1940 report included two Tables, A-1 and A-2, 
as recommended by the Technical Board of the Wrought Steel 
Wheel Industry, giving the general dimensions of wrought stecl 
wheels for use on A. A. R. axles with enlarged wheel seats. 

The committee on Locomotive Construction has made certain 
revisions in Table A-2 covering wheels for Diesel-electric loco- 
motives and are presenting it for adoption as standard practice 
in their report for 1941.^ Your committee concurs in this recom- 
mendation. 

In the case of Table А-1 showing multiple-wear wrought-steel 
wheels for freight cars, passenger cars and locomotive tenders, 
the point has been raised that the table as presented in last 
year's report does not take care of wheels with rims thicker 
than the nominal 274 in. as shown. For this reason Table А-1 
has been revised to take care of this factor. It has also been 
amplified to include all tolerances. 


Machining One-Wear Wrought-Steel Wheels 


There is an opportunity to restore for further service one-wear 
wrought-steel wheels removed for slid flat, built-up tread, out-of- 
roundness or similar conditions by either grinding or machining. 

On one-wear wrought-steel wheels, especially those manu- 
factured since 1935, with increased flange thickness, when re- 
moved on account of worn condition of the flange may be restored 
to further service with a minimum loss of service metal if the 
wheels are machined to the multiple-wear contour instead of 
attempting to maintain the one-wear wrought-steel wheel con- 
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tour. Wheels so machined are suitable for service without further 
disturbance if the spacing back to back of rim is not less than 
the prescribed limit of 53 in. 

Your committee has a sub-committee studying this proposition 
jointly with a sub-committee of the Arbitration Committee, which 
joint committee is taking into consideration the physical limits 
and interchange accounting. The joint committee is not in a 
position at the time of the preparation of the report to make 
recommendations, but this subject will be continued on docket 
with the purpose of having this proposition satisfactorily worked 
out for inclusion in the 1942 report. 

The possibility of using existing wheels for mounting on the 
new design axle with enlarged wheel seat is still being studied 
and while there is not sufficient information to make definite 
recommendations at this time, the results so far indicate that 
this procedure is going to be possible within reasonable limits. 


Matching Wrought-Steel Wheels to Within 
Variation of one Inch in Diameter 
in the Same Truck 


Upon a request from the Car Construction Committee to revise 
Par. 162 in the Wheel and Axle Manual, recommending that 
the difference in the. tread diameter between two pairs of wheels 
in any one truck should not exceed one inch, the Wheel Com- 
mittee recommends that Par. 162 of the Wheel and Axle Manual 
be revised as follows: Proposed.—All wheels in one truck should 
be as nearly equal in tape size as the stock on hand permits. 
In no case should the difference in tread diameters between dif- 
ferent pairs of wheels in one truck exceed one inch except where 
other means are provided for leveling the truck. 
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Revision of Par. 124 —Spacing of Rails on Storage 
Tracks 


A member road has recommended that consideration be given 
to the revision of Paragraph 124— Page 145 of the Wheel and 
Axle Manual with relation to the spacing of rails on storage 
tracks and the grouping of wheels of widely varying diameters 
in order that the flange of one-wear wheel might not nick the 
axle of an adjacent wheel. 

In conformity with this request, the Committee recommends 
that Paragraph 124 of the Wheel and Axle Manual be revised as 
follows: Proposed.—Storage tracks should be spaced so that the 
flanges of one pair of wheels cannot strike either the journal or 
the center portion of the adjacent axle. A nick in the journal 
may cause a hot box and a nick in the center portion of the 
axle may lead to breakage. Spacing pairs of rails 6 in. on 
centers will prevent this nicking as the flanges will then strike 
the black collar behind the wheel seat of the next axle. 

To prevent axles and flanges contacting on wheels of different 
nominal diameters or on multiple-wear wheels when placed on 
Storage tracks, such wheels should also be segregated so that 
those having widely varying diameters are not stored together. 
For example, 33-in. nominal diameter wheels should not be stored 
with 36-ін. diameter wheels. Multiple-wear wheels of the same 
nominal diameter should be further segregated so that those hav- 
ing rim thicknesses 134 in. or more, are stored separately from 
those having rim thicknesses less than 134 in. 


Revision of Paragraph 35—Thermal Cracks 
Your committee is of the opinion that possibly, serviceable 
wheels are being discarded on account of developing thermal 
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cracks. It is recognized that the service condition to which 
wheels are subjected, where thermal cracks are developed, must 
govern the procedure to be followed in the handling of such 
wheels and the Committee does not undertake to recommend a 
procedure that might cover all conditions where thermal cracks 
occur. 

The committee believes, that generally speaking, wheels devel- 
oping minor thermal cracks can be reused by turning out such 
cracks and in this connection it is recommended that recognition 
be given to this procedure by adding Par. (d) to Par. 35 of the 
Wheel and Axle Manual to read as follows: 

Thermal cracks can be removed by machining and when com- 
pletely removed the wheels can be again used. When setting up 
the wheels in the lathe, it is good practice to mark the longest 
thermal crack with a piece of crayon on front and back face of 
rim at location of this crack, then proceed with the rough cut 
until all evidence of the crack has been removed. Then examine 
the entire tread to note that positively all cracks have been re- 
moved, after which a finish cut shall be taken and the wheel put 
back in service. 


Wheel-Shop Practices 


In each year’s annual report your committee has taken the 
Opportunity to stress the importance of improvement in wheel- 
shop practices and in its fall 1940 meeting, definite recommenda- 
tion was made along this line in the form of a request to the 
General Committee suggesting that funds be appropriated to pro- 
vide for qualified A. A. R. inspectors to make an inspection of 
wheel-shop facilities and practices in both railroad shops and car 
builders plants to determine whether the plants are following the 
Association’s recommendations for handling wheels as outlined 
in the Wheel and Axle Manual. 

The General Committee in passing upon the subject, referred 
it back to the Wheel Committee instructing the committee to 
prepare recommendations as to the wheel shop-practices that 
should be considered mandatory in preparing wheels to be used 
in interchange service. 

Your committee has given careful consideration to the recom- 
mendation of the General Committee and is presenting as Ap- 
pendix B, recommendations relating to wheel-shop practices that 
should be submitted to the association for adoption as standard 
practice, with further recommendation that the Arbitration Com- 
mittee provide the necessary revision in the rules of interchange 
to make these standard practices mandatory for wheels prepared 
for interchange service. 


. Summary of Recommendations—1941 
To Be CONSIDERED BY ARBITRATION COMMITTEE 


1—Provide a symbol for identifying in interchange single plate 
bracketed type wheels. 

2—Revise section (i) of Rule 98 by the addition as recom- 
mended in the report. 


For REVISION IN WHEEL AND AXLE MANUAL TO BE 
SuBMITTED TO LETTER BALLOT 


1—Revision of Par. 323 relating to the identification marking 
for ground cast iron wheels. 

2—Revision of Par. 162 relating to matching wheels to within 
a variation of 1 in. in diameter in the same truck. 

3—Revision of Par. 124 relating to the spacing of rails for 
wheel storage tracks. 

4—Revision of Par. 35 relating to thermal cracks in wrought 
steel wheels. It is recommended that a definite code of rules to 
govern Wheel Shop Practices as outlined in Appendix B be sub- 
mitted to letter ballot and adopted as standard and this code of 
rules be enforced through interchange rule agreement. 

5—It is recommended that the notes under wrought steel wheel 
defect symbols be revised as recommended in the report. 

The report was signed by H. W. Coddington (chairman), re- 
search and test engineer, N. & W.; D. Wood (vice-chairman), 
engineer of tests, Sou. Pac.; E. E. Chapman, mechanical assis- 
tant, A. T. & S. F.; W. R. Hedeman, engineer of tests, B. & O.; 
J. Matthes, chief car inspector, Wabash; A. M. Johnsen, engineer 
of tests, Pullman Company; E. C. Hardy, assistant engineer, 
N. Y. C.; A. G. Hoppe, assistant mechanical engineer, C. M. St. 
P. & P.; H. H. Haupt, general superintendent motive power, 
Central Region, Pennsylvania, and C B. Bryant, engineer of 
tests, Southern. 
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Appendix A—Recommended Practices for Grinding 
Slid-Flat Chilled Car Wheels 


The limit of grinding or reduction in circumference is gov- 
erned by the amount of metal which will remain for wear before 
the wheel will be condemned by the A. A. R. tread-worn-hollow 
gage. Grinding should not be carried beyond the point where the 
remaining wearing metal will be less than one-half that of a new 
wheel. This limit is equivalent to a final tape size which is 10 
tape sizes (see Fig. 1) less than the original tape size of the 
wheel. The depth of chill in wheels of all original tape sizes is 


adequate to permit this without impairment of service. The fol- 
lowing tables define this limitation: 
New circumference Maximum Minimum 
А = allowable allowable 
Tape size— Linear no.— reduction on ground 
permanent circumference circumference— _ circumference— 
marking measurement linear no. linear no. 
1 (10-15) 155 10 145 
2 (20-25) 156 10 146 
3 (30-35) 157 7 10 147 
4 (40-45) 158 10 148 
5 (50) 159 10 149 
Reduction in 
circumference 
required 
to remove 
Length of flat spots, 
flat spot, in. linear no. 
2 1 
24 2 
24 2 
24 3 
3 3 
3% 4 
КГА 4 
34 5 
4 6 
44 7 
4V, 8 
4M 9 
Bo Себер yq ura wise a etie ANG irn HEC KREIS 10 


Example: A pair of slid-flat wheels are set out for grinding. 
The wheels were tape 4 when new (linear No. 158), the worn 
circumference is 155 and the longest of the two flat spots is 3 in. 
Removal of a 3-in. flat spot reduces the circumference 3 linear 
numbers. The worn circumference is 155, which will thus be 
reduced to 152. The minimum allowable ground circumference 
of a tape 4 wheel is 148 and as removal of the flat spots will not 
reduce the circumference below that point, grinding is justified. 
If this flat spot had been 47 in. long, the required reduction 
in circumference would then be 8 linear numbers, bringing the 
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Fig. 1—Average wear on wheel condemned for tread worn hollow— 

Space between lines 157 and 158 on the upper side of the tape 

coincides with space representing tape size No. 3 and 3.5 for 33-in. 
cast-iron wheels 
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ground circumference to 147, which is below the minimum limit 
for a tape 4 wheel. 


ALTERNATE METHOD 


The A. A. R. tread-worn-hollow gage condemns a wheel for 
tread wear when practically 34 in. is worn off the tread at a 
point approximately 274 in. from the crest of the flange. Grind- 
ing is justified when the wearable metal below the center of the 
slid flat spot is 5ig in. or more. The suitability of the wheel for 
the grinding operations can be determined by gage measurements 
and two methods have been suggested for taking this dimension. 

The first method is by taking the A. A. R. tread-worn-hollow 
remount gage and removing 146 in. from the projection. 

The second method is by taking the same A. A. R. remount 
gage and without altering the length of the projection, and mak- 
ing it adaptable for this determination by applying a !$-in. liner 
to the surface that contacts the crest of the flange. 
can be held in place by spring clips. 

The first method is illustrated in Fig. 2, upper sketch, and the 
second in Fig. 2, lower sketch. With either type of gage the 
application is made at the deepest part of the slid-flat spot and 
grinding is justified when the point of the gage contacts the 
wheel tread in the lowest point. 


Ready Reference Table for Determining Whether 
Grinding is Permissible 


Original tape size of wheel 
Майыр 


Lineaz -— -— 
circumference -1- M -3- -4- E 

of worn 10-15 20-25 30.35 40-45 50 

wheel Max. length of flat spot permissible to grind, in. 
159 TE are ee 5 
158 95 кы 5 AM 
157 к. 5 43i 41; 
15 "S 5 434 +, 114 
155 5 AM 3 414 4 
154 434 44 +4 КЕД 314 
153 34 41% 35 3% 
152 4% 3M 314 3% 2% 
181 4 314 3% 2 2% 
1$0 зи ЫЛ 2$ 244 Ré 
149 3% 234 2% 
148 2% 2% 
147 21; scm n Pu "me 

Note: Adjoining flat spots less than 214 in. are judged on the basis of 


the longer one. 


Appendix B— Rules Governing Wheel-Shop 
Practice 


Вовіхс MILL PRACTICE 


(a) Boring mills must be maintained with the table running 
true and with the boring bar held true with respect to the center 
and plane of the table and without chatter. 

(b) Chuck jaws must be properly aligned radially, together 
with vertical alignment, and contour may have a taper of 1 in 
20, to correspond to the wheel tread line, or be maintained 
vertical. 

(c) The bearing points of the chuck jaws must be maintained 
in one plane at right angles to the axis of the boring bar and 
truly concentric with it. 

(d) Boring mills must be inspected and checked once each 
week when they are in constant use, and any time that any irreg- 
ularity is discovered in turning or mounting wheels, and proper 
repairs made, when necessary, to insure accurate boring of 
wheels. 

(e) The boring bar must have a positive micrometer adjust- 
ment for the cutters, accurate to 0.001 in. 

(f) If separate roughing and finishing cutters are carried on 
the boring bar at the same time, they must be separated by a 
distance greater than the length of the hub. 

(g) Boring-bar cutters shown in Figs. 102-A, B and C, Wheel 
and Axle Manual, or equivalent, must be used. 

(h) With wheel properly aligned in position on the mill with 
regards to concentricity and to plane, the metal removed from 
the bore of new wheels must be made by two or more separate 
cuts; i. e, one or more roughing and one finishing. A radius or 
chamfer of approximately % in. must be turned at the entry or 
back end of the hub, to be made after the finishing cut. 

The finished wheel bore must be within the limits for rotundity 
and taper and must be smooth and concentric with the tread. 

(i) Inside and outside micrometer calipers are necessary for 
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measurement of wheel bores and axle wheel seats to insure con- 
sistent results. Each wheel bore and axle wheel must be checked 
at not less than three points in its length and on two different 
diameters at each of these points to insure rotundity and absence 
of taper. The variation for any two of these measurements shall 
not exceed 0.002 in. 

The bore should be smaller than the wheel-seat diameter, with 
a tolerance of 0.001 in. per inch of diameter of wheel seat íor 
wrought-steel wheels. For cast-iron wheels the tolerance should 
be equivalent to 0.0015 in. per inch of wheel seat diameter, and 
a maximum of 0.012 in. smaller bore than the wheel seat diameter. 

Care must be taken to secure the greatest value írom the 
metal in both wheel seat and hub bore (see Fig. 105, Economical 
Selection of Wheels and Axles, Wheel and Axle Manual). 


AXLe-LATHE PRACTICE 


(a) Axle lathes must be maintained so that the lathe centers 
are in alignment, wear between the ways and tool carriages must 
be taken up, so that machining of axles may be done truly con- 


TREAD WORN HOLLOW REMOUNT GAGE 
WITH PROJECTION SHORTENED iG INCH 


NEW WHEEL TREAD 
MAXIMUM DEPTH OF SLIO FLAT 
FINAL LIMIT OF WEAR 


TREAD WORN HOLLOW REMOUNT GAGE 
WITH CLIP SHIM VÉ THICK AT CREST OF FLANGE 


NEW WHEEL TREAD 
MAXIMUM DEPTH OF SLID FLAT 
FINAL LIMIT OF WEAR 


Fig. 2—Gages for checking slid-flat cast-iron wheels for grinding 


centric and without taper or chatter. Spindle bearings, etc., 
must be renewed when necessary, to insure accurate turning. 

Lathe centers must be reground or renewed when they show 
signs of wear. 

Axle lathes must be inspected and checked once each week 
when they are in constant use, and at any time that any irreg- 
ularity is discovered in mounting wheels, and proper repairs made 
when necessary. 

(b) Lathe tools used for roughing and finishing cuts on col- 
lars, journals and wheel seats should have an edge approximately 
1% in. wide and absolutely straight except for a % in. radius on 
one side for cutting the end collar fillet and suitable radius at the 
other side for cutting the back or dust guard fillet. Sufficient 
undercurrent clearance should be provided. Separate tools must 
be used for the roughing and finishing cuts. 

See Fig. 110, Wheel and Axle Manual, for proper method oi 
turning journals. 

Sharp-nosed tools and coarse horizontal feeds must not be 
used to finish wheel-seat surfaces. 

Wheel seats must not be polished, rolled or filed. A smooth 
machine cut gives the best results. 

(c) New axles and limits of wear dimensions as shown in 
Fig. 108, Wheel and Axle Manual, must be followed. 

(d) Outside micrometer calipers must be used for measuring 
axle wheel seats. 

(e) A taper of 149 in. diameter extending a maximum of 34 in. 
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inward from the dust-guard seat should be turned in the wheel 
seat to insure true entry into the wheel and to prevent tearing 
and gouging during mounting. 

(f) Centering holes in the ends of axles should have an angle 
preferably of 60 deg., and an outside diameter of from 1% in. 
to 134 іп., and must have a clearance hole % in. diameter, 449 in. 
to 916 in. deep (see Fig. 109, Wheel and Axle Manual). 

Center holes must be wiped clean before placing the axle in the 
lathe to insure concentricity when turning. 

(g) Depressions, continuous streaks or injuries to surface of 
metal of wheel seat or journals must be removed by a machine 
cut in a lathe. 

Files must not be used on journal surfaces or fillets, but may 
be used to break the sharp edges of the end collars and dust- 
guard seat edges. 

Journals must never be ground with a coarse abrasive, but 
may be smoothed with 00 abrasive cloth under light pressure, 
as prescribed by Wheel and Axle Manual. 

(h) Rolling journals to a finish should be done with a hard- 
ened-steel roller, having a face 1:4 in. wide and edges turned to 
radius of % in. for collar end and radius at other end to suit 
journal fillet. The roller should be mounted by means of a 
hardened pin and bushing or by roller or ball bearings in a 
shank to fit. tool-post. 

(i) When journals are rolled they must be coated with suit- 
able oil. The following mixtures have proved satisfactory: A 
mixture of one or two parts of lard oil and one part of paraffin 
oil, or one part of lard oil and three parts of red machine oil. 
Before rolling, journal surface must be clean and free from 
metal chips. 

(j) Whecl seats and dust-guard seats must be finished smooth. 
Journal and journal fillets must be machined smooth before 
rolling. 

(k) Axle wheel seats shall be checked at not less than three 
points in its length and on two different diameters at each of 
these points to insure rotundity and absence of taper. The varia- 
tion ior any two of these measurements must not exceed .002 in. 
Where taper exists within their limit in both axle and wheel 
bore the tapers must be parallel. 

(1) For economical selection of wheels and axles see Fig. 105, 
Wheel and Axle Manual. 

(m) All dismounted axles must be checked in lathe or be- 
tween centers for rotundity, concentricity and absence of taper 
of wheel seats and journals before use. 

(n) Wheel seats of second-hand axles must be re-turned prior 
to remounting where there is any evidence of injury to surface. 

(о) If journal surface has pronounced coloring due to over- 
heating, or if circumferential checks or cracks are found, or if 
cracks are found in wheel seats, axle must be scrapped, unless 
such checks or cracks can be turned out without going below 
the condemning limits, and the axle Magnafluxed, before being 
put back into service. (Also see Par. 221 (a), Wheel and Axle 
Manual, for axle defects and Rules 84, 85 and 86.) 


WHEEL-PrEss PRACTICE 


(a) Separate presses should be used for mounting and dis- 
mounting wheels, where possible, in order to increase production 
and to save the press used for mounting. If the same press is 
used for both operations, it should have a capacity of 400 to 
600 tons. 

Wheel presses must be inspected and checked periodically and 
maintained so as to give efficient service. 

(b) Wheel mounting presses must be provided with a dial 
pressure gage and a pressure recording gage. These gages must 
agree with each other and the dial gage must be checked at 
least every six months by means of dead-weight tester or with 
an accurate master gage. 

(c) The gages must always be used for every mounting oper- 
ation. The recording gage must make a wheel-fit pressure 
diagram of the type shown in Fig. 116, Wheel and Axle Manual. 
The diagram for the mounting of each wheel shall be marked 
to show the type of wheel, make, identifying number and axle 
size. The records must be available to A. A. R. inspectors. 

During mounting, pressure gage must be watched and, if pres- 
sure is outside the limits given in Table, Fig. 115, Wheel and 
Axle Manual, diagrams showing such misfits must be plainly 
marked. . 

(d) In mounting the wheels, both journals must be protected 
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with metal guards during the entire mounting operation to pre- 
vent nicking or scratching the journal suríace. 

(e) Before placing wheels on axle, wheel seats and bore oí 
wheels must be carefully cleaned, then coated with a mixture of 
basic carbonate white lead and boiled linseed oil, in proportion of 
12 Ib. of white lead to one gallon of boiled linseed oil, thoroughly 
mixed. A fresh supply should be mixed every few days. 

(f) Wheels must be mounted centrally with respect to the 
center of the axle, with use of suitable axle centering gage, and 
mounting gages as shown in Figs. 118 and 119, and paragraphs 
247, 248 and 249 of Wheel and Axle Manual. 

(g) Wheel mounting and check gages, as well as centering 
gages, must be checked frequently by shop foreman or test depart- 
ment so that excessive wear will not allow improper mounting of 
wheels. 

(h) New wheels mounted on the same axle must be the same 
tape size, and bear the same tape-size marking. (See Rule 69.) 

Second-hand wheels should be as nearly the same diameter as 
possible, and must not vary more than 1% tape size, when meas- 
ured with a standard wheel tape. (See Rule 69.) 

(i) It is forbidden to heat the hub of a tight, wheel with a 
torch to assist in dislodging it. Wheels bearing any evidence 
of such heating, or which have holes burned in the plate by a 
torch, must be scrapped. 

(j) In handling pairs of mounted wheels, wheel sticks must 
not be used on journal suríace. 

(k).Journals of mounted axles must be properly coated with 
rust preventative unless they are going to be placed directly into 
trucks. Before placing wheels with coated journals in a truck, 
the coating must be carefully removed with a suitable solvent. 


Car-WHEEL LATHE PRACTICE 


(a) Car-wheel lathes must be maintained so that accurate 
turning of wheels is assured. 

Periodical inspection and check must be made and necessary 
repairs given when required. 

(b) Tools to be used for the complete operation of restoring 
the tread and flange contour of steel wheels are, a round-nosed 
roughing tool or round-button tool, which is used to cut the 
top off the flange and to rough off the tread to within 34» in. of 
the finished tread surface as shown by the scalloped dotted line in 
Fig. 121, Wheel and Axle Manual, and three finishing tools. 
These last three tools are forming blades and must not be 
forced to a degree which will tear the surface of the metal. 
Turret type or sliding tool-post to hold all the tools should be 
used so that changing of tools during the operation is not neces- 
sary. 

(c) Before a pair of wheels is placed in the lathe, each wheel 
should be taped and gaged at the point where the flange and rim 
are thinnest with the A. A. R. steel wheel gage at at least three 
points around the circumference to determine the amount to be 
turned off to restore the contour. 

(d) The A. A. R. steel wheel gage must be used, as referred 
to in paragraphs 276 to 280, inclusive, Wheel and Axle Manual. 

(e) Both wheels of a pair must be turned to the same 
diameter, and wheel treads and flanges must be concentric with 
the journal surfaces, and in a plane at right angles to the axis 
of the axle. 

(f) Steel wheels should be re-mated to save service metal when 
the cost justifies the change of one wheel (see paragraphs 290- 
291, Wheel and Axle Manual). 


WHEEL GRINDING PRACTICE 


(a) Car-wheel grinders must be maintained so that they grind 
the treads the entire circumference of the wheel truly concentric 
with the journals. 

(b) Cast-iron one-wear wrought- and one-wear cast-steel 
wheels should not be ground unless they will meet the require- 
ments of the A. A. R. limit gages shown in Fig. 7 and Fig. 8-A 
(Interchange Rules) for remounting as to flange height, flange 
thickness, vertical flange and tread worn hollow. 

(c) Slid-flat cast-iron wheels should not be ground if they 
are considerably treadworn, badly brake burned or skid burned, 
or if they are comby, or if the slid-flat spot is so long that 
grinding it out might go through the chill. 

(d) Water should run continuously on the treads just above 
the contact with the grinding wheel. During grinding, the tread 
must not be hot enough to burn the hand. 
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(e) A bar swung from a rigid frame for accurate calipering 
should be used frequently to insure that finished wheels will be 
of the same diameter, and shall be finally checked with a wheel 
tape before removal from grinder. 

(f) Ground wheels must have the date and shop symbol and 
letter G stamped on them. 


A. A. R. STANDARD GAGES 


(a) The various gages used in connection with wheel and 
axle work are listed in Section XX, Wheel and Axle Manual. 

(b) These gages must be inspected periodically and checked 
with master gages by a competent person. When found worn to 
the limits, they must be repaired or replaced. 


Discussion 


At the request of the presiding officer, F. H. Hardin, president, 
Association of Manufacturers of Chilled Car Wheels, referred 
to the cored-hub wheel, commenting on the possibility of saving 
some metal when metal is scarce. He said that this type of wheel 
saves about 25 lb. of useless metal which retards cooling; the 
new construction gives a better mechanical job; the wheels can 
be shaken out of the mold more quickly, and stresses are better 
distributed. He said that the association appreciates an oppor- 
tunity of working with the committee in effecting improvements 
ir chilled-iron wheels. Mr. Hardin referred to the shortage of 
scrap wheels for melting stock and said that the only other sub- 
stitute, pig-iron, is not entirely desirable, besides being somewhat 
difficult to secure at the present time. In addition to ordinary 
wheel replacement, the great amount of new car equipment in 
prospect is creating a heavy demand for chilled iron wheels and 
it is important, from the point of view of the railroads and wheel 
manufacturers alike, to return as many scrap chilled-iron wheels 
as possible for remelting and making into new wheels. 

Supplementing his previous comments, C. T. Ripley, chief 
engineer, Technical Board, Wrought Steel Wheel Industry, re- 
ferred to shop practice. He explained that the use of modern 
gages and close tolerances is very necessary but raised the ques- 
tion how railway wheel-shop forces are to do this kind of work 
with the old and worn-out machine equipment still so generally 
found in many shops. Mr. Ripley paid tribute to the class of 
men who now work in railway wheel shops but are handicapped 
by antiquated machinery often in poor mechanical condition. He 
appreciated the difficulty of getting new replacement machinery 
for railway wheel shops at the present time, but indicated that 
niuch can be done to place present equipment in better operating 
condition. He suggested that wheel shop supervisors themselves 
be required to produce the same accuracy of fits and close toler- 
ances which they are asking their machine operators to obtain 
from these worn machines. 

The report was accepted and submitted to letter ballot. 


Specifications for Materials 


The committee submits the following revisions to certain exist- 
ing material specifications for consideration: Specifications M-101- 
39, axles, carbon steel, for cars and locomotive tenders (Exhibit 
A) and Specifications M-102-40, forgings, carbon steel, annealed 
and unannealed (new Par. 13 to be added and subsequent para- 
graphs being renumbered). New Par. 13 is as follows: 

13.—Microscopic Tests—(a) One microscopic test shall be 

made from each annealing charge. If more than one melt is rep- 
resented in a charge, one microscopic test shall be made from 
each melt. The sections for microscopic test shall be cut from 
the large undistorted portion of the tension test specimen in such 
a way as will give one face normal and one face parallel to the 
axis of the specimen. 
‚ (b) Both faces shall be polished practically free from scratches. 
The transverse face shall be etched with four per cent solution of 
nitric acid in alcohol. The longitudinal face to be left unetched. 
The specimen shall be examined under a magnification of 100 
diameters. 

(c) The whole of the transverse section shall show uniform, 
well broken up, fine grained structure, and shall conform to the 
requirements illustrated in photomicrographs (Exhibit B). Only 
one irregular mesh as large as 16 in. in diameter shall be per- 
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Maximum grain structure acceptable in grade B annealed carbon steel 
forgings 


mitted in a field 3 in. in diameter, as shown on the screen or 
photomicrograph. 

(d) For information only, the longitudinal unetched face will 
be examined for solid non-metallic impurities and should show 
such impurities well scattered over the field. 

Specifications M-105-34, blooms, billets and slabs for forgings. 
Recommended changes to be made are as follows: New Par. 11 
(present Par. 11 and subsequent paragraphs renumbered) to be 
added to this specification, to read as follows: 

“11.—Cutting.—Cutting or parting of material shall not be done 
by flame cutting except by methods approved by the purchaser 
involving preheating and temperature control when necessary to 
avoid any damage to flame-cut surface. 

Specifications M-302-40, refined wrought iron bars. Changes 
to be made as follows: Page 3, Sec. 9 (b): 

"(b) Bend Test Specimens.—Round, square and hexagonal 
bars not over 1% in. in diameter or thickness, and flat bars not 


Fine grained uniform structure desired in grade B annealed carbon 
steel forgings 
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over 114 in. in width or 1 in. in thickness shall be bent in full 
section as rolled. For larger round, square, and hexagonal bars, 
* the bend specimen may be machined to 174 in. diameter. For flat 
bars wider than 172 in. but less than 1 in. thick, the bend specimen 
may be machined to 1% in. in width. For flat bars 1 in. or 
thicker, the bend specimen may be machined to 1 in. square. The 
edges of the machined specimens shall be rounded to a radius of 
Ив in." 

Specifications M-603-38, Hose—Air, Gas and Oxygen, Wrapped 
and Braided. In compliance with request that a V;-in. size hose 
for gas and oxygen be included in these specifications, the speci- 
fication has been revised accordingly, and recommended revision 
is given in Exhibit C. 

Specifications M-607-38, rubber goods, general instructions on 
standard methods of tests for. Recommended revision of this 
specification is given in Exhibit D. In addition to some editorial 
Changes, the revision consists of the following: (a) Methods of 
measuring lengths, diameters and thickness of hose and compo- 
nent parts thereof. (b) Specified A. S. T. M. Die B, % by 2 in., 
replacing the die now used, of V2 in. (с) Specifying the use of 
micrometer exerting a force of 3 oz. rather than 9 oz. [Exhibits 
A, B, C, D are not included in the present abstract of the com- 
mittee's report. —Ерттов.] 

All of the material specifications have been studied in detail 
during the past year, and while some changes have been agreed 
upon, in view of manufacturing conditions and the market situa- 
tion, it is felt inadvisable to recommend changes to be made this 
year, other than included in the above. 

The various members of the Committee on Specifications for 
Materials have cooperated with other committees in connection 
with various investigations and specifications drafted by the other 
committees, handled by them and incorporated in the annual re- 
ports of such other committees. 

The report was signed by T. D. Sedwick (chairman), engineer 
of tests, C. R. I. & P.; F. Zeleny, engineer of tests, C. B. & Q.; 
H. G. Burnham, engineer of tests, N. P.; H. P. Hass, engineer 
of tests, N. Y. N. H. & H.; J. R. Jackson, engineer of tests, 
M. P.; H. G. Miller, engineer of tests, C. M. St. P. & P.; L. B. 
Jones, engineer of tests, Penna.; C. B. Bryant, engineer of tests, 
Sou.; W. R. Hedeman, engineer of tests, B. & O.; W. F. Collins, 
engineer of tests, N. Y. C.; and W. Bohnstengel, engineer of 
tests, A. T. & S. F. : 

The report was accepted and the recommendations submitted to 
letter. ballot. 


Report on Car Construction 
Designs of Standard Cars 


LIGHTWEIGHT STEEL-SHEATHED Box-Car DESIGNS 


Last year a program was outlined for the development of light- 
weight box-car designs in cooperation with.the Freight Car De- 
sign Committee of the American Railway Car Institute. Tenta- 
tive designs for four types of construction referted to were sub- 
mitted for study and analysis. The committee did not submit 
recommended light weight box car designs at this time. It is 
proposed to progress this matter with the A. R. C. I. as condi- 
tions permit. 


LIGHTWEIGHT Hopper Cars 


The situation with respect to the development of designs for 
lightweight hopper cars of 50 tons and 70 tons nominal capacity, 
in cooperation with the A. R. C. L, is the same as for the light- 
weight box-car designs. No change has been made in the devel- 
opment program as outlined under Welded Hopper Cars in the 
annual report for 1940. 


50 rr. 6 IN. STEEL-SHEATHED Box 
AND AUTOMOBILE Box Cars 


Arrangements were made during the last regular meeting of 
the committee, held in March of this year, for the preparation, in 
cooperation with the A. R. C. I., of designs for steel-sheathed 


Fail Mechanical Ineer 
JULY 1941 EN 


box and automobile box cars of carbon-steel riveted construction 
having the following clear inside dimensions : 


Length between end linings ......................... 50 ft. 6 in 
Width between side linings ......................... 9 ft. 2 in 
Height at eaves 2.0... . cece cece cece eens enhn 10 ft. 6 in. 


Provision will be made in the base design of the box car for 
single side doors of clear opening width to meet traffic require- 
ments as will be deyeloped through the Traffic and Operating- 
Transportation Divisions. In the base design of the automobile 
box car double side doors having staggered openings 15 feet clear 
width will be incorporated. 

For both the box- and automobile box-car designs, alternate 
applications of double end doors in one end of the car will be 
developed. 

Overall dimensions for both types of cars will be made to come 
within the maximum operating clearance outline, Exhibit N dated 
March 28, 1940, as tentatively agreed upon and now the subject 
of a separate investigation being made by the Engineering Divi- 
sion. (This was shown as Fig. 1 in the report.) 


Cars Ordered From May 1, 1940 to May 1, 1941 


Included in the report was a detailed tabulation of 55,505 house 
type and hopper cars ordered during the above period. An analy- 
sis of the figures indicates that the roads have followed A. A. R. 
design recommendations to the extent shown in the following 
summary : 


No. of Per cent 
: Design cars of total 
A. A. R. throughout or conforming thereto 
including lightweight alloy steel to A. A. 
R. base dimensions, floating center sills, 
and inside dimensions to meet specific 
conditions ................. cece eee A 49,870 89.85 
A. A. R. except 2634 in. center-plate height 2,000 3.60 
Not A. A. R. except center sills and 2534 
in. truck height ....................... 550 .99 
Not A. А. R. design except 2534 in. truck 
height «oes ees reb oen 3,000 541 
Not A. A. R. design ..................... 85 15 
Гоа 4 dra ыкы а-ы бз. Аклы. 55,505 100.00 


Another tabulation showed that of the total of 85,794 cars listed 
73,825 or 86.05 per cent have standard 2534-in. center-plate height, 
11,110 or 12.95 per cent have 2634-in. center-plate height, 360 or 
.42 per cent have 26-in. center-plate height, 300 or .34 per cent 
have 26%-in. center-plate height, 190 or .22 per cent have 275-in. 
center-plate height, 5 or .01 per cent have 23%-in. center-plate 
height, 2 or .005 per cent have 2434-in. center-plate height, and 
2 or .005 per cent have 27-in. center-plate height. 


Standard Steel-Sheathed Box Cars 


Since the introduction of the A. A. R. standard box car of 
larger dimensions as covered by the drawings included in the 
1937 report of the Committee on Car Construction, there has 
been little demand for the drawings covering the 8 ít. 9% in. 
wide, 9 ít. 4 in. high box car. 

In accordance with action at March meeting of Committee on 
Car Construction, the following drawings now in the Supple- 
ment to the Manual will be removed: 500-B; 501-B; 502-B; 
503-B; 504-B; 505-B; 506-A; 507-A; 512-B; 513-A; 514-A; 
515-A ; 516-C ; 517-B, and 524-A. The original tracings of these 
plates will be available in the office of the secretary in case any 
railroad requires copies of same. 

Drawings in the 1500 group covering the larger car are being 
revised to show reinforced floor structure, improved corner post 
construction and roof application as referred to in the 1940 
report of the car construction committee and subsequently ap- 
proved by letter ballot. 

Due to insufficient time it has not been possible to revise the 
general drawings now in the Supplement to the Manual for 
inclusion and issuance as a part of the annual report for this 
year. It is anticipated, however, that these revisions will be 
completed by the date of the annual meeting. In the meantime, 
any road which contemplates building cars of this construction 
can obtain information from the secretary's office as to the 
revisions which are being made. 
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Standard Hopper Cars 


As a result of additional experience in the construction. and 
operation of A. A. R. standard 50- and 7U-ton self-clearing hopper 
cars, cértain further changes have been made in details of design 
such as sill steps, body center plate, bolster center. fillers, and 
cubic capacity. The drawings have been revised to cover the 
various features referred to. 

Cunic CAPACITY 

Calculations have been made for the 50- and 70- ton N.N. R. 

hopper cars, and the following information has been shown on 


general arrangement drawings 600-1) and o01-D : 


Soc ton hopper 
24945 vus tt. 


[ечеи hopper 
Jape dels dt. 


Cubic capacity (level. йз у. cs... ee eee 


Вору CENTER PLATE (70-ToN. HOPPER) 

To avoid interference with truck center plate rim, it is neces- 
sary to countersink the heads of the four inside rivets (Fue in. 
each side of center line of car) on under side of hody center plate 
and the following drawings have been revised to «how: 


BOLSTER CENTER FILLERS 
To show correct rivet spacing for both 50- and 70-ton hopper 
cars, drawing 611-D and 061J-C showing bolster center fillers 
have had table added showing distance from center. line of car 
to inside rivet holes. 


Draft-Gear Key and Retainer Key Slot in 
Center Sills 


Plate 214 in the Supplement to the Manual shows a draft-gear 
key of one length. Inasmuch as it is the general practice to usc 
kevs of different lengths for vertical yoke and horizontal yoke, 
and the width of the slot in the center sill varies, depending upon 
which tvpe of attachment is used, a new drawing has been pre- 
pared to show a standard draít key and retainer with dimension 
from underside of head to center of retainer hole and width of 
slot required in center sills as follows: 

Horizontal yoke 


1234 in. 
213 in. 


Vertical voke 
. 1615 in. 
134 in. 


Under head to center of retainer hole.. 
Width of slot in center sills 


The depth of the head on the draft key has been increased from 
дз in. to 3 in. 


jo roa H сотта 


1% Ow ное 
OR соо RiverT— 


ОХХХ VQ 
“АМАМ 


RETAINER 
SUC Owe C- t 86-1433 


DRAFT GEAR KEY 
CARBON STEEL QUENCHED A, TEMPERED 
DIM A = К FOR VERTICAL YOKES 


DIM А 21a) FOR HOMZONTAL YOxCS 


TYPICAL APPLICATIONS 
WIOTH OF SLOT IN CENTER SILL 


гў SLOT iN 
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Draft-gear keys and width of center-sill slots for vertical and 
horizontal yokes 
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It is recommended that new drawing C-28-D-1941 be submitted 
to letter ballot, and if approved, that it will be inserted in the 
Manual, superseding plate 214 now in Supplement to Manual, 
which will be removed. 


Design Dimensions for Separable Pedestal 
Type Journal Boxes “E”, “F” апа “G” 


In view of the increasing use of larger size axles on heavy 
freight equipment, as well as locomotive tenders, drawings have 
been prepared to show design dimensions for pedestal-type journal 
boxes for use with 6 by 11-in., 6*5 by 12-in. and 7 by 14-in. jour- 
nal axles. These designs are based on boxes of this type furnished 
by various manufacturers and include recess in top of box for 
leaf spring band which represents the construction most com- 
monly in use. 

It is recommended that these drawings be submitted to letter 
ballot, and, if approved, arrangements will be made to include 
them in the next revision of the A. A. R. Manual of Standards 
and Recommended Practice. 


Front and Back Draft Stop 


Page 39, Section "C," of the A. A. R. Manual of Standard and 
Recommended. Practice illustrates as standard adopted in 1907, 
designs of Front and Back Draft Stop. 

The introduction and use of the more modern. designs of 
strikers with integral front draft stops and bolster center fillers 
with integral back draft stops on the A. A. R. standard cars as 
well as other modern cars, has made the separable draft stops 
obsolete. 

It is recommended that the removal of drawing C-39 from the 
Manual be submitted to letter ballot. 


_ Record of Revisions in Drawings and 
Specifications in Supplement to Manual 


In connection with action at the Car Construction Committee 
meeting of March, 1940: 

Sheets showing record of all revisions to date for the 500, 600 
and 1500 Series Drawings as well as the box-, hopper-, and re- 
írigerator-car specifications have been prepared. These sheets 
were included as a part of the report. 

Originals will be kept currently up-to-date and will be re- 
tained in the office of the secretary, where they will be available 
as a matter of information and record. 


Bolster Center Fillers and Strikers 


The present designs of cast steel strikers and bolster center 
fillers have been widely produced and used since 1932. 

The many thousands of cars which have been built, embodying 
these present designs, amply prove how adequately and efficiently 
these designs of 1932 have served their purpose. 

Since 1932 certain refinements and developments have made 
possible reduction in weights and production costs. During the 
same period the art of fabrication by welding has been consider- 
ably developed, and is now more generally used in car construc- 
tion. 

The Manufacturers’ Committee on cast-steel strikers and bol- 
ster center fillers submitted to the Car Construction Commitee 
a report and detail designs covering the following types of strikers 
and bolster center fillers in Grade B steel: (a) Reduced-weight 
riveted designs; (b) Reduced-weight designs for manually weld- 
ing to sills; (c) Reduced-weight designs of bolster center fillers 
for automatically welding to the sills. 

The reduced weight designs of strikers and bolster center fillers 
are based on static and dynamic tests on test specimens consisting 
of short lengths of the A. A. R. standard Z-sills having the 
castings attached by rivets or welds in accordance with the de- 
signs tested. These tests indicated that an appreciable saving in 
weight could be made without sacrificing strength. 

The riveted designs have been reviewed by the committee and 
it is recommended that they be added to the Supplement to the 
Manual with new numbers. Reference to these new numbers will 
be made on the general arrangement drawings for the box and 
hopper cars. 

The striker details are the same on both hopper and box cars. 

The proposed reduced-weight designs for welding to the sills 
were approved by the committee, but the details are not recom- 
mended to be shown in the Manual; however, details of these 
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will be available and may be obtained through the office of the 
Secretary of the A. A. R. 

In view of the development of the art of die-pressing bolster 
center fillers to suitable tolerances instead of machining, it is 
recommended that die pressed center fillers be made a permissible 
alternate. 


Trucks for High-Speed Freight Service 


Since last fall the American Steel Foundries have been con- 
ducting tests with existing freight-car trucks to see what can be 
accomplished to improve these trucks in freight service, but to 
date nothing has been released that would be of interest. 


Standardization of Axles Equipped 
with Roller Bearings 


The A. A. R. Committee on Axle Research has now developed 
axles for 5/6 in. by 10 in. and 6 in. by 11 in. journals, based оп 
the new design of passenger-car axles, that will be suitable for 
application of Timken, Hyatt, S-K-F, and Faínir roller bearings. 
The axle committee is continuing this subject to include axles 
having 4% in. by 8 in., 5 in. by 9 in., and 614 in. by 12 in. journals. 
As soon as these designs have been completed it is the intention 
to prepare a report and issue drawings showing all of the axles 
that will be suitable for interchangeability of roller bearings 
manufactured by the four companies referred to. 

When these axle designs are completed they will also be satis- 
factory for tender journals. 


Passenger-Car Axles 


Recommendation was contained in the 1940 report of the Com- 
mittee on Car Construction for the adoption of new designs of 
axles A, B, C, D, E and F for new passenger cars. The details 
of tests and study leading to this recommendation was included 
in the Fourth Progress Report of Passenger Car Axle Tests, 
dated April, 1940, and sent to the members about June 1, 1940. 
The letter ballot vote to adopt these designs for passenger car 
axles was nearly unanimous and the designs have been incorpor- 
ated in the Manual of Standard and Recommended Practice. 

It is expected that tests to determine the proper material speci- 
fications for passenger car axles for heavy duty service will be 
ccmpleted іп a short time and soon thereafter report and recom- 
mendations will be submitted to the members. 


Journal box for large 
size axles 
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Tubular Car Axle 


Under date of October 20, 1939, H. C. Urschel submitted ap- 
plication for approval of a new type of tubular railroad-car axle. 
This application was considered by the Committee on Axle Re- 
search at a meeting held October 16 and 17, 1939, and Mr. 
Urschel was advised it would be necessary to conduct fatigue tests 
with full-size specimens of his axles on the A. A. R. fatigue 
testing machines located at the plant of the Timken Roller Bear- 
ing Company, Canton, Ohio, and the results of these tests sub- 
mitted to the Axle Committee before any approval for such type 
of axle could be considered. This advice was transmitted to Mr. 
Urschel under date of December 11, 1939. 

The fatigue tests were conducted during the months from Jan- 
uary to August, inclusive, 1940. Charles P. Palmer submitted a 
summary of the tests and requested that this matter be placed 
before the proper committee of the Association for consideration 
of this type of axle for use on equipment in interchange. The 
application was referred to P. W. Kiefer, chairman, Committee 
on Car Construction, who directed under date ^f September 16, 
1940, that this request should first be submitted to the Axle Com- 
mittee for review and recommendation as to what it thought 
should be done or would be necessary. Accordingly, the request 
was submitted to the Axle Committee at a meeting held in Canton 
October 16 and 17, 1940, at which time the following action was 
taken: 

After a thorough discussion of the tubular axles of the Pitts- 
burgh Steel Company the committee instructed the secretary to 
advise the Committee on Car Construction that the tests of this 
axle so far conducted have only demonstrated the relative com- 
parison of wheel-seat section of the class of heat-treated material 
used in this design of axle and it was the opinion of the commit- 
tee that before approval can be given to the general, or even lim- 
ited application of this type of axle, data should be submitted of 
possible service performance of this type of journal when either 
overheated as a whole or locally at various temperatures equal 
to that of molten brass. It was the further feeling of the com- 
mittee that this information relative to the journal should be 
esablished on both journal of nominal and minimum dimensions. 

This action was referred to the Committee on Car Construc- 
tion and was considered by that committee at a meeting held in 
Chicago on October 24 and 25, 1940. It was the consensus of 
opinion of the Committee on Car Construction that this matter 


287 


should be left in the hands of Mr. Cantley and the Axle Commit- 
tee for thorough investigation before it could be considered for 
interchange service. Among other things this would include the 
questions referred to in the action taken by the Committee on 
Axle Reaserch at its meeting of October 16 and 17, 1940, quoted 
above. 

It was also the consensus of opinion of the Committee on Car 
Construction that efforts such as this should be encouraged as 
being along the lines of advancing the state of the art both from 
the standpoint of material and design, and in the interest of 
better performance, and that Mr. Cantley and his committee 
should cooperate fully in the development of such further tests 
as should be made to demonstrate the suitability of this axle for 
general interchange service. 

The Urschel Engineering Company conducted the tests re- 
quired by the Axle Committee and furnished their findings in 
two reports. These two reports were considered at a meeting 
of the Axle Committee held in Chicago on December 19, 1940. 

After reviewing all the data on laboratory tests on their tubular 
axle and also information obtained from tests conducted at Can- 
ton, the committee was of the opinion that this type of tubular 
axle, as made by the process set forth by the Pittsburgh Steel 
Company, had merit. However, the committee felt that addi- 
tional laboratory tests should be made on the journal portion of 
the axles to determine the relative sensitivity to injury due to 
local overheating of the tubular axle as compared with the 
solid axle. 

The committee also specified that the workmanship of the axle 
should be entirely smooth, both exterior and interior, and entirely 
devoid of any tool marks, die marks, or other imperfections that 
might cause failure of the axle; also that it is very important that 
the axle be concentric and that care must be exercised to insure 
such concentricity throughout the axle with uniform wall thick- 
ness at the journal, wheel seat, and center portion of the axle. 

A meeting of the Axle Committee was held on January 23, 
1941, at which time further consideration was given to the addi- 
tional tests of the tubular axle. After considerable discussion it 
was decided that additional tests should be made on the journal 
portion of the axles. To assist the Pittsburgh Steel Company it 
was agreed that the Chairman, Mr. Sedwick, and Mr. Johnsen 
should help them to set up a program to determine the relative 
sensitivity of injury due to local overheating of the tubular axle 
compared with solid axles. On January 7, 1941, the Chairman, 
Mr. Sedwick and Mr. Johnsen met with Mr. Urschel and ex- 
plained to him what they considered should be the method of 
making these additional tests. They further suggested that he 
contact the Engineer of Tests of the Pennsylvania Railroad at 
Altoona to see if their drop test machine could be used for sug- 
gested tests. Mr. Urschel visited Altoona and found that the 
Pennsylvania Railroad had a machine that would be satisfactory 
for this purpose. In discussing this subject again at the meet- 
ing with the A. A. R. representatives at Canton it was agreed by 


the committee that in making the drop tests the local heating effect 
should be established according to the method demonstrated by 
Mr. Urschel wherein the distance from the surface of the axle 
to the outlet of a No. 12 tip is to be 3$ in., and heat to be applied 
2 in. out from tbe dust-guard seat of the journal and the time of 
heating two minutes. The temperature of the surface to be read 
as a matter of record during the time the torch is applied to the 
journal with 50 Ib. air pressure and 5 Ib. gas pressure. 

For comparative purposes two axles to Specifications M-101, 
Design 6, were furnished for test by the A. A. R., the journals 
to be machined to 5% in. diameter and the wheel seats to be ma- 
chined to 7 94g in. diameter. After this machining had been done 
the axles were shipped to H. C. Urschel, Pittsburgh Steel Com- 
pany, Allenport, Pennsylvania. 

The drop tests were started on February 11 and completed on 
February 13, 1941. Prior to witnessing the drop tests at Al- 
toona, the committee visited the plants of the Pittsburgh Steel 
Company at Monessen and Allenport, Pa., where they inspected 
the methods used in forging the tubular axles. After the drop 
tests were completed a report was prepared and the results of 
the tests were considered at a meeting of the Axle Committee 
held in Chicago on March 6. In addition to discussing the report 
on drop tests, the two former reports were also reviewed and 
again thoroughly considered. The Axle Committee finds that the 
Urschel Engineering Company, which is handling this matter 
for the Pittsburgh Steel Company, has complied with all re- 
quests the Axle Committee made for tests. The cost of all these 
tests has been assumed by the Urschel Engineering Company 
and the Pittsburgh Steel Company and consequently there has 
been no expense to the Association in conducting these tests. 


CONCLUSIONS 


(1) Possible service performance of this type of journal when 
either overheated as a whole, or locally, at various temperatures 
equal to that of molten brass. Tests indicated that the heating of 
the journal of the tubular axle did not affect the functional 
strength of the axle in any way because the journal portion is 
much heavier in proportion to the load it must carry than the in- 
side of the wheel seat where the maximum stresses occur. 

(2) Deflection of journals—A. A. R. Design No. 6 axle and 
tubular type axle. In the drop tests the journals of both types of 
axle were subjected to the same type drop tests; that is, starting 
at one foot with a 2,000-Ib. tup, and increasing the height by in- 
crements of 6. in. up to 6 ft. 

Permanent set with the center of the axles clamped rigid. The 
total set of the solid axle was 1.4 in., 1.34 in., and 1.39 in. ; of the 
tubular axle, 0.68 in. 

Tests made with axle center free to flex. 
tubular axle, 0.48 in. 

Permanent set at the center of the solid axle was 0.34 in. and 
of the tubular axle 0.03 in. 


Solid axle, 0.74 in.; 


Dimensions 

J K P Q R S T U x 

in. in. ft.-in. ft.-in. ft.-in. in. in. in. ft.-in. 
ut 5% 5-3 6-3 7-014 6 4 i 3-10 
6 6% 5-3 6-4 7-214 634 76 1 3-10 
6 7 5-3 6-5 1-4% n 1 114 3-10 
7 7 5-2% 6-6 7-634 7 1 1 3- 9 
7 8 5-214 6-1 7-834 8M ly 1% 3- 9 


Dimensions of Urschel-Pittsburgh tubular car axle 


Class Size of 
of axle journal, in. 
A B c D H I 
in. in. in. in. in. in. 
B 44 х 8 54 8 2 85 5M 4M 
Cc § x 9 м 9 2 85 6 5 
D 506 x 10 м 10 2 8 6 5% 
E 6 xil h 11 2M 8 14 6 
Е 614 x 12 12 2M 8 ША 614 
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One end of two of the tubular axles broke off, one at a drop 
of 5 ft. 6 in., and the other at 6 ít., but both of these axles were 
clamped rigid in the center and it: was felt that this was a con- 
tributing cause as an inspection of the metal after failure did 
not indicate any poor structure. 

(3) All of the tubular axles tested were designed to maintain 
the old wheel fit diameter of 7 in. which is the standard nominal 
diameter for 577 by 10-in. journals, whereas the solid axles re- 
cently redesigned by the Axle Committee require 7 %¢-in. diam- 
eter wheel fit. The design of the tubular axle is such that it 
does not require the same diameter.of wheel fit that is required 
by the redesigned solid axle. 

(4) The tubular axles we tested might be considered as hand- 
made axles and did not include all the refinements that could 
have been obtained if they had been made with proper forging 
equipment. With the proper forging equipment for manufactur- 
ing this type of axle there will be an entirely smooth finish both 
on the exterior and interior of the axle and uniform sections 
throughout. The smoothness of the finish will be comparable 
to the tubing that is now being made by the same forging process 
the axles are to be made of and upon inspection we found this 
to be a smoother finish than could be obtained by turning. 

(5) While all, tests of the tubular axle were conducted . with 
axles having journals of 574 in. by 10 in. so as to be comparable 
with the A. A. R. tests of solid axles, a drawing dated March 
20, 1941, showing the design of Urschel-Pittsburgh tubular Rail- 
way Axles for journals 414 by 8 in. up to and including 6% 
by 12 in., is included. 


ADVANTAGES OF THE TUBULAR AXLE. AS COMPARED 
WITH THE New DEsIGN SOLID AXLE 


(1) The tests conducted with the Urschel-Pittsburgh tubular 
railway axle at Canton indicate that the wheel seat and body con- 
struction has more than a 25 per cent increase in fatigue strength 
compared with the new A. A. R. Design No. 6 axle for 5% in. 
by 10 in. journal; and the new A. A. R. Design No. 6 axle has 
from 60 to 80 per cent greater allowable design fatigue strength 
than the present 514 in. by 10 in. journal A. A. R. axle with the 
“black collar.” 

(2) Increased loading capacity with increased factor of safety. 

(3) Interchangeability with the A. A. R. standard solid axles. 

(4) Material decrease in weight. As an example, the 5:6 in. 
by 10 in. journal tubular axle weighs approximately 275 1b. less 
per axle than the solid axle with the same size journal. The 
proportionate reduction for tubular axles having journals larger 
than 534 in. by 10 in. will be greater. 

(5) The committee has no information on the relative costs of 

the tubular axle as compared with the solid axle, but in making 
such a comparison it should be with the new design A. A. R. 
passenger car axles which require that the body of the axle be 
smooth-machined between wheel seats. 
. (6) The tubular axles are heat treated by a special heat treat- 
ing process and it was found from actual tests that by this 
method of heat treating the wear of the journal between collars 
increases less rapidly than with the untreated solid axles. 


RECOM MENDATIONS 


In view of the above investigation by the A. A. R. Committee 
on Axle Research, the committee recommends that the Urschel- 
Pittsburgh tubular railway axle. be approved for general inter- 
Change service. In giving this approval, however, it is to be 
understood that it is for this make of axle only and should any 
other manufacturers of axles ask for approval of hollow or 
tubular axles, such axles will be required to go through the same 
series of tests that were required of the Urschel-Pittsburgh 
Tubular Railway Axle. 

The above report with conclusions and recommendations was 
considered by the Committee on Car Construction at a meeting 
held in Chicago on March 13 and 14, 1941, and after discussing 
the entire report of the Axle Committee in detail the Committee 
on Car Construction recommended that the Urschel-Pittsburgh 
tubular railway axle be submitted to letter ballot to be adopted 
as an alternate interchange standard for all purposes. 


Report on Side Frames and Bolsters 


During the past year numerous new designs of side frames and 
bolsters were submitted for approval. Seventeen new designs of 
side frames and eight new bolster designs have been approved, 
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while eleven side frame designs and eight bolsters have applica- 
tions pending. 

The report also included a complete tabulation of side frames 
and bolsters approved to date and a similar tabulation of designs 
on which applications are pending. 


Report of Sub-Committee on Definitions 
and Designating Letters 


Since the last annual report the sub-committee has passed upon 
the following which have been approved by the members through 
letter ballot: 

Substitute the following for the present definition for LF 
cars: 

LF—A flat car equipped with one or more demountable con- 
tainers for the transportation of liquids or other commodities, not 
under refrigeration. 

Reason—The old definition is in conflict with the new defini- 
tion for RC cars. 

Adopt a new designation and definition for RC cars as fol- 
lows: 

RC—A car equipped with one or more demountable insulated 
containers. The containers may be equipped with facilities for 
refrigeration. 

Reason—To provide for a new type of car. 

Adopt a new designation and defnition for LFA cars as 
follows: 

LFA—A flat car equipped with a container or containers 
for transporting commodities immersed in liquids or gases. 

Reason—To provide for a new type of car. 

The committee has also passed favorably upon the following 
and recommended that it be submitted to letter ballot: 

Substitute the following for the present definition for FG 
cars: 

FG—Filat or gun truck car for special transportation of heavy 
ordnance or other heavy commodities. 

The report was signed by P. W. Kiefer (chairman), chief en- 
gineer motive power and rolling stock, N. Y. C.; T. P. Irving 
(vice-chairman), engineer car construction, C. & O.; W. A. 
Newman, chief mechanical engineer, Can. Pac.; J. McMullen, 
superintendent car department, Erie; R. D. Bryan, engineer car 
construction, A. T. & S. F.; G. S. Goodwin, mechanical engineer, 
C. R. I. & P.; H. L. Holland, assistant engineer, B. & O.; L. R. 
Schuster, engineer car construction, Sou. Pac.; J. T. Soderberg, 
general foreman, Pennsylvania; T. M. Cannon, engineer car con- 
struction C. M. St. P. & P.; and F. J. Jumper, general mechan- 
ical engineer, Union Pacific. 


Discussion 


K. F. Nystrom, mechanical assistant to chief operating officer, 
Chicago, Milwaukee, St. Paul & Pacific, suggested that a special 
committee be appointed during the present emergency in order 
that immediate action might be obtained on developments in car 
construction. He also recommended to tHe Association the adop- 
tion of a standard design for roller-bearing axles and boxes as 
well as car wheels. He felt that one standard axle for roller 
bearings, somewhere between the 5:4-іп. by 10-in. and 6-in. by 
11-їп. sizes would meet the requirements of the railroads. 

Another member thought that the tubular axle should be given 
special consideration at this time not only because it would save 
steel but it would also reduce the dead weight hauled in trains. 
In speaking of the tubular axle, one member wished to know 
what part of the increased strength obtained in this axle was due 
to design and how much was the result of heat treatment. In 
reply, W. I. Cantley, mechanical engineer, Association of Amer- 
ican Railroads, expressed the opinion that all factors had con- 
tributed to the greater strength of the tubular axle. 

H. H. Lanning, mechanical engineer, Atchison, Topeka & Santa 
Fe, stated that his road had 400 axles of the 7-in. by 13-in. size 
and no provision had been made for this size of axle in the re- 
port. Mr. Cantley replied that designs for both the 7-in. by 13-in. 
and the 7!4-in. by 14-in. separable pedestal-type journal boxes 
had been prepared but had not yet been submitted. A member 
of the committee made the statement that the 7-in. by 13-in. jour- 
nal box will be included in the recommendation. 

The report was accepted and the recommendations. submitted 
to letter ballot. 
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EDITORIALS 


Patience and Long-Suffering— 
A Remarkable Example 


On page 297 in this issue is a report of a proposal by 
President D. B. Robertson of the Brotherhood of Loco- 
motive Firemen and Enginemen in the July issue of the 
union’s magazine entitled “Railroad Wages—One Mil- 
lion Americans Can't Be Wrong." In justification of 
the recent demands of the transportation non-operating 
unions for a basic wage increase of 30 per cent, Mr. 
Robertson declares that railway wages are not high and 
that they have not kept pace with those in similar indus- 
tries. "The public," he says, "in many instances is 
not fully aware of the patience of railroad labor, since 
transportation workers have not as yet been given an 
opportunity to participate in the improved condition of 
their own industry as in the case of other workers. 
Moreover, while the railroads are one of the country's 
largest industries, their employees have never known 
the job and wage security that the public mistakenly 
attributes to them." 

In the table are presented the average weekly earn- 
ings, the average hours worked per week, and the aver- 
age hourly earnings of employees in a number of in- 
dustrial and non-industrial occupations, published by 
the Bureau of Labor Statistics of the United States 
Department of Labor. Most of these figures are aver- 
ages for entire industries. In a few cases where average 
earnings of small groups within the industry are con- 
siderably higher than the general average for the indus- 
try, these higher paid groups have also been included. 

The table also includes the railway brotherhoods and 
the three largest groups of railway shop employees; 
that is, the boiler makers, car men C and D, and ma- 
chinists. The data for the railway employees were 
obtained from the Wage Statistics of Class I Steam 
Railways in the United States by converting the average 
total earnings and the average straight time actually 
worked from a monthly to a weekly basis and calculat- 
ing the average hourly earnings by dividing the total 
compensation by the straight time actually worked. 

The latest available data for industries other than 
transportation is for the month of February, 1941, and 
figures for this month have been used throughout. In 
order that there may be some indication of the trend 
in earnings, hours, and wage rates, the table also in- 
cludes the data for February, 1940. 

Among the highest paid groups in industry are those 
employed in the building of machinery, among which 
those employed in the manufacture of cash registers, 
adding machines, and calculating machines have the 
highest weekly earnings. Those engaged in the build- 
ing of transportation equipment average particularly 
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high, with the automobile workers taking the lead in 
this group. These men average over $40 a week. 
Another outstanding industry from the viewpoint oí 
average weekly earnings is newspaper and periodical 
printing. The employees in this line of business aver- 
age over $38 a week and more than $1 an hour for the 
time worked. 

The poorest paid group among the operating brother- 
hoods are the yard firemen and helpers. All of these 
men who received pay during the month of February. 
1941, averaged $36.70 a week. The next lowest paid 
among the brotherhoods are the freight brakemen and 


A Comparison of Average Weekly Earnings, 
Hours Worked, and Hourly Earnings in 
Various Businesses 


Avg. hours Avg. hourly 
Avg. weekly worked earnings. 
earnings per week cents 

есе e ——— 

Feb, Feb., čeb., Feb., Feb., Feb. 

Type of business 1940 1941 1940 1941 1940 1941 

Iron and steel products... $27.95 $32.25 365 407 76.4 79.1 
Blast furnace and rolling 

mills: oie ceneri pee rne 29.69 34.57 354 39.9 83.8 86.8 
Machinery, excl. transporta- 

tion equipment ........ 29.67 34.28 40.1 442 2737 7741 

Cash registers, etc. ....... 32.17 36.99 39.1 43.4 82.5 86.2 


Transportation equipment.. 33.36 38.44 37.7 421 89.4 91.6 


Cars, electric and steam 28.83 30.66 39.1 39.3 73.8 77.4 

Locomotives ........... 28.93 34.95 37.4 431 77.3 81.1 

Automobiles ........... 34.74 40.05 37.2 411 93.5 97.5 
Non-ferrous metals and 

products ............... 26.65 31.12 38.4 421 69.6 73.9 
Textile fabrics ........... 16.98 18.60 35.7 383 484 49.2 

Hats, fur felt ......... 25.14 29.52 35.4 386 73.2 77.1 
Wearing apparel ......... 18.86 20.39 34.0 35.7 544 55.5 
Leather manufactures . 19.61 21.89 36.7 391 53.7 56.4 
Food ........ 25.00 25.25 39.5 39.5 63.9 65.1 

Beverages 32.77 3372 376 38.0 877 88.9 
Paper and printing 28.37 30.01 37.8 391 78.3 80.3 

ewspaper, period als, 
printing ...........+-. 37.59 3842 35.9 35.7 101.8 105.1 
Chemical, petroleum, coal 
p TOdUCUE 226 reae te hex 29.31 3022 38.4 38.8 755 77.0 
etroleum refining...... 34.78 34.44. 35.9 357 975 97.0 
Rubber products ......... 27.40 3114 35.3 395 777 78.5 
Rubber tires and inner 
PELE Or do rac 32.15 36.73 33.6 38.2 96.3 96.5 
Camber’ ‘and allied products 16.69 21.41 37.9 39.7 51.3 53.6 
Stone, clay, and glass prod- 

Че c er rte Кае; 23.71 25.602 35.4 372 662 63.3 
Bituminous coal ......... 26.00 26.77 29.8 30.4 877 887 
Crude petroleum production 34.22 33.56 383 373 87.4 897 
Electric light and power.. 34.94 3572 398 396 87.4 90.6 
Trade, wholesale . » 29.53 30.69 40.9 406 72.2 75.9 
Trade, retail ..... 21.44 2159 429 427 54.5 54.6 
Railway passenger conduc- 

icr pA 60.40 62.20 34.5 35.0 175.0 177.5 
Railway freight conductors: 

Through freight ........ 51.40 54.50 36.2 38.4 142.0 .ü 


Railway passenger brakemen 

and flagmen ........... 40.00 42.20 30.6 31.4 130.5 134. 

Railway freight brakemen 

and flagmen: 

Through freight ....... 35.20 37.90 30.8 33.0 1140 114.5 

Local and way freight.. 42.20 45.20 40.8 42.7 103.5 106.0 
0 


141 
Local and way freight.. 60.40 64.00 47.0 49.1 128.0 130.0 
4 


Passenger enginemen and 

motormen .............. 65.20 67.00 29.9 30.6 218.2 222. 
Freight enginemen and 

motormen: 

Through freight ........ 57.50 62.80 34.4 37.5 168.0 168.0 
Local and way freight.. 69.00 73.50 45.0 47.1 153.3 156.0 
Passenger firemen and help- 


UD су н pA tesa ws 47.00 49.60 26.0 27.3 181.0 181.0 
Freight firemen and helpers: 

Through freight ........ 38.20 41.90 29.0 32.4 128.4 129.0 

Local and way freight.. 45.75 49.25 38.9 41.3 117.5 119.0 
Yard. conductors and fore- 

T 49.00 51.25 46.5 48.5 105.0 106.0 
Yard. brakemen and helpers 37.30 40.20 385 40.5 97.0 98.0 
Yard се тешеп and motor- 

Hen ааа 50.00 52.50 448 46.5 112.0 113.0 
Yard. firemen and helpers.. 34.15 36.70 387 41.2 88.3 88.5 
Boilermakers . 37.35 4070 400 43.0 93.4 94.7 
Carmen (C and D) . 3450 2680 408 43.5 84.5 85.5 
Machinists ...........0005 37.50 40.20 40.8 43.3 92.0 94.3 
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flagmen in through train service whose average weekly 
earnings were $37.90. Then comes the yard brakemen 
and helpers with $40.20. The latter and yard firemen 
and helpers are the only two brotherhood groups who 
received less than $1 an hour for the straight time 
actually worked. The various groups of conductors 
and enginemen averaged from above $50 a week (yard 
conductors and firemen) to over $70 a week (way- 
freight enginemen and motormen). 

One of the reasons cited by Mr. Robertson in jus- 
tification for the demands for the 30 per cent basic wage 
increase is the rising cost of living. The Bureau of 
Labor Statistics of the Department of Labor publishes 
index numbers of the cost of living for the larger cities 
of the United States—an index the components of 
which are food, clothing, rent, fuel, electricity and ice, 
house furnishings, and miscellaneous, combined in t 
proportions common to the budgets of wage earnings 
and workers in the lower salary range. As of March 
15, 1940, the index number stood at 99.8. As of Feb- 
ruary 15 of the current year it had risen to 100.8. 


Improved Operation Reflects 
Better Mechanical Conditions 


At the A. A. R. Mechanical Division annual meeting 
in St. Louis, Mo., last month, emphasis was placed on 
the desirability, and, in, fact, urgent necessity of railway 
mechanical department officers doing everything pos- 
sible to assist in the rapid and safe handling of both 
industrial and national defense traffic on the rails. One 
of the reasons for present greatly improved freight han- 
dling records now being established by the railways is 
the fewer number of equipment delays chargeable to the 
development of locomotive and car defects on the road, 
and this achievement is definitely creditable to mechan- 
ical department supervisors and mechanical mainte- 
nance forces. 

Increased motive power and car capacity, higher train 
speeds, more ton-miles handled per train hour, reduced 
repair costs and reduced unit fuel consumption, all are 
accomplishments in which the mechanical-department 
forces have played a predominant, or at least an impor- 
tant part. The accompanying table, for example, shows 
what has been done along this line by a single railroad 
in the 20-year period between 1920 and 1940, this 
railroad doubtless being by no means a rare exception. 
Freight-car repair costs on both an annual and a mile- 
age basis have been reduced almost two-thirds and 
passenger-car repairs have been reduced 14 per cent. 
The factors entering into minimum expenditures for 
car repairs are well known and include preeminently 
the retirement of obsolete and worn-out cars and their 
replacement by new equipment which requires rela- 
tively little repair, particularly during the first few years 
of service life. In addition, improved design and con- 
struction and the use of more durable and more re- 
liable structural materials have greatly extended the 
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period between repairs and have consequently reduced 
costs. 

Still another highly important factor in this reduc- 
tion of car maintenance costs has, of course, been the 
concentration of repair operations in relatively few 
shops where, in general, more adequate modern equip- 
ment is available for performing the various recondition- 
ing operations. Program repair work, improved weld- 
ing technique and equipment and more accurate inspec- 
tion and test methods also have contributed substantially 
to the reduction in car repair costs. By careful atten- 
tion to the better mechanical conditions of trucks and 
journal boxes, and improved methods of reclaiming 
journal-box packing and oil, as specified by A. A. R. 
rules, the number of miles per hot box on the road in 
question has been increased about four times in passen- 
ger service and’ three times in freight service. What 
this means in the way of reduced delays to freight train 
and lessened operating cost may be readily appreciated. 

As regards motive power, the influence of longer 
locomotive runs in boosting the potential service mile- 
age between general repairs and intermediate terminal 
attention has greatly decreased unit costs. The way 
this works out may be illustrated by the following ex- 
ample: With a specified period of four years between 
flue and lagging removals, an intensive use of motive 


Improvements in Operating Performance on One 
Railroad in Twenty Years 


1920 1939 
Freight car repairs—cost per car ................ $203 $75 
Freight car repairs—cost per mile .............. 0.0166 0.0068 
Passenger car repairs—cost per mile ............ 0.0318 0.0273 
All locomotive repairs—cost per mile ........... 0.1933 0.1670 
All locomotive miles per failure ................ 12,433 66,561 
Miles per hot box—passenger ......... ... ..... 450,493 1,862,397 
Miles per hot box—freight ..................... 152,223 505,733 
Freight train speed—miles per hour ............. 10.3 16.4 
Gross ton miles (trailing) per train hour....... .. 13,786 29,770 
Gross tons (trailing) per train ................. 1,343 1,820 
Lb. coal per 1,000 gross ton-miles .............. 150 118 


power which enables the service mileage to be more 
than doubled in the period under consideration means 
that the cost per mile has been decreased at least 50 
per cent. In addition, the high locomotive mileage be- 
tween repairs implies high potential earnings. Among 
other things, improved locomotive design in conjunction 
with water treatment, cast steel underframes, welded 
construction, roller bearings, the improvement of shop 
facilities and up-to-date maintenance methods have 
greatly reduced the cost of locomotive repairs on a mile- 
age basis, and greatly increased the number of loco- 
motive miles per failure. 

On the railroad referred to in the table, freight-train 
speeds increased roughly 60 per cent in the 20-year 
period indicated and gross tons per train increased 35 
per cent, about 43 per cent increase in gross ton-miles 
per train hour being secured. In common with other 
railroads, this particular line has also reduced its unit 
fuel consumption substantially, due in no small measure 
to the improved condition of motive power and car 
equipment. Railroad mechanical supervisors and main- 
tenance forces are therefore confronted with a definite 
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challenge to continue their good work and surpass pre- 
vious accomplishments, if the expected peak movement 
of traffic this fall is to be handled successfully. 


Diesel Locomotive 

Operating Costs 

The sub-committee on the Development and Use of 
Oil-Electric locomotives of the A. A. R. Mechanical 
Division Committee on Locomotive Construction is to 
be congratulated on its decision to continue the study 
of operating costs of Diesel-electric locomotives and, 
above all, on the character of the comprehensive report 
which was presented at the St. Louis meeting. Here, 
for the first time is a collection of figures from which 
railroad men interested in the operation of this type of 
motive power may get information that is of real value. 

The general character of the report has been im- 
proved over previous compilations of similar operating 
data in many respects. One of the most acceptable im- 
provements is the presentation of the detailed figures 
by individual locomotives rather than by groups of loco- 
motives of the same horsepower or type. Hardly less 
important is the actual date that each locomotive was 
placed in service and the total hours of operation since 
it first entered service. With data of this character it 
is now possible to eliminate a great deal of the specula- 
tion that had, of necessity, to be indulged in when 
endeavoring to analyze many of the tabulations of cost 
figures previously made. 

An analysis of the cost of operation in the switching 
locomotive group discloses some interesting facts. The 
49.8 cents per hour average for the 300-hp. group com- 
pares with the 37.5-cent average for the 600-hp. group 
and still leaves one in the speculative frame of mind 
because of the lack of detail figures broken down be- 
tween Diesel engine, electrical equipment and mechan- 
ical equipment, as well as the fact that the average age 
of the locomotives in the relatively small group is ap- 
proximately 12 years while the average age of the 600- 
hp. group is 3.6 years. The cumulative hours-of-serv- 
ice figure is, of course, much greater in the former 
group. Another interesting fact is that in the mainte- 
nance costs of the 600-hp. group a breakdown of charges 
indicates 58 per cent of the total for the Diesel engine 
repairs; 22 per cent for electrical repairs and 20 per 
cent for the mechanical equipment repairs. These fig- 
ures check very closely with other studies of costs of 
600-hp. locomotives and inspire confidence in the fig- 
ures in the report. So, also, does the 37.5 cents-per- 
hour average check closely with other group cost 
studies. 

One of the real objects of speculation is the reason 
why the 900-hp. group of switchers, having an average 
age of about three years, shows an average operating 
cost of 71.66 cents per hour as compared with 29.8 
cents an hour for the 1,000-hp. group, the average age 
of which is less than two years. Unfortunately, the 
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absence of a breakdown in the repair-cost figures ob- 
scures this important part of the analysis. 

The value of the figures in this report is obvious and 
this value will increase immeasurably as each successive 
year's report—we hope—adds to the details and thereby 
removes future analyses from the field of guesswork. It 
is regrettable that the committee has not found it prac- 
tical to include items for enginehouse expense and 
"other supplies" for these items will take on importance 
as the Dieselization of certain terminals approaches 100 
per cent. 

The cost figures on road motive power provide an 
excellent foundation upon which to build the statistics 
of future operation and as the volume of detail figures 
for this type of power increases so also will their value. 

The sub-committee, in breaking down its costs to the 
basis of individual locomotives, has arrived early in its 
life at the point where steam locomotive “cost-accoun- 
tants" should have been years ago. 


New Books 


STEEL CasriNcs НАлхрвоок. First Edition. Published 
by the Steel Founders! Society of America, 920 Mid- 
land Building, Cleveland, Ohto. Over 500 pages. 
Illustrated. Price, $2. 


This book is offered as a dependable manual on steel 
castings. It should be of great interest and value to 
railway mechanical engineers because, as stated in the 
book, about 35 per cent of the weight of the modern 
locomotive consists of steel castings and between 16 
and 18 per cent of the modern freight car comprises cast 
steel parts. The purpose of the book is to give authori- 
tative answers to questions on the manufacture, use and 
design of steel castings. 

The several methods of producing steel for castings 
and the actual procedure used in making the castings, 
from pouring to the final testing operations, are given 
in detail. Following chapters on the physical values 
and heat treatment of cast steel there is an interesting 
discussion of the variables affecting the properties of 
steel castings. Among these variables are the manu- 
facturing process, the shape and location of the test 
coupons, effect of mass and design, and the elements 
normally present in carbon cast steel. 

The properties of carbon, low-alloy, heat- and corro- 
sion-resistant and austentitic manganese cast steel are 
given in separate chapters. Suggestions on the prep- 
aration of specifications as well as the important fea- 
tures of the more widely accepted standard steel-cast- 
ing specifications are set forth. Considerable informa- 
tion is included on design, pattern equipment and 
industrial uses of steel castings. The book has been 
brightened up by the liberal use of illustrations which 
not only add to the value of the text but help to make 
this first edition much more interesting than the usual 
engineering handbook. 
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THE READER’S PAGE 


Who Saves Coal? 


To THE EDITOR: 

When an unsolved problem stays on a person’s mind 
for a considerable length of time, he is usually enabled, 
by the operation of the sub-conscious mind, to arrive at 
some conclusion that may be helpful. 

He may cudgel his brains and walk the floor to no 
avail, but when he is out to lunch, or taking a swim on 
the beach, or doing some other incidental thing in the 
ordinary affairs of the day, with no consciousness what- 
ever of his problem in mind, a thought will strike him 
between the eyes and, for a glowing moment, he has 
every angle dovetailed and the whole proposition laid out 
in its entirety in a beautiful array of facts that harmonize 
each with the other in a simplicity that leaves him won- 
dering what he has been doing all these years. 

Did anybody ever think there is a connection between 
one of Kipling’s verses and the conservation of coal? 
Kipling wrote: 

I keep six honest serving men 
(They taught me all I knew) ; 
Their names are What and Why and When 
And How and Where and Who. 
In applying this to coal conservation, we have: 
What saves coal. 
Why save coal. 
When save coal. 
How save coal. 
Where save coal. 
Who saves coal. 

Every man on the railroad who has anything to do 
with our coal supply can give a pretty good answer to 
the first five of these questions—but not until we find 
the answer to “Who saves coal,” will our monthly and 
annual reports reflect a decrease in this expense. 

When each wielder of the scoop has made a saving in 
coal, he must be made to realize that he has done some- 
thing very important and his effort must be recognized 
with sincere and hearty appreciation. 


ж ж * 


Courtesy І. & N. Employees! Magazine 
This car has been converted into a sand reservoir for supplying sand to 


Diesel-electric locomotives at East Louisville, Ky., on the Louisville & 
Nashville 
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We hear a lot about supervision. That is all right up 
to a certain point (which is probably our present level), 
but past experience in coal-conservation campaigns has 
demonstrated beyond the shadow of a doubt that “hearty 
appreciation” accorded when deserved bears more fruit 
than the most intensive supervision with its detrimental 
attendant discipline. 

N. A. EPPERSON. 


Keeping the 
Record Straight 


To THE EDITOR: 


On page 243 of the June issue of the Railway Mechan- 
ical Engincer, under the heading “Sir Nigel Gresley,” it 
is stated that “The contributions to railway engineering 
for which Sir Nigel is best known are the three-cylinder 
single-expansion locomotive . . . and the combination 
valve motion by means of which the two outside valve 
gears provided motion for the valves of all three cylin- 
ders. 

I have previously brought to your attention the fact 
that Mr. Gresley was not the inventor of the valve gear 
referred to. This was in the form of a letter which was 
published in the September, 1926, issue, page 701. 

On January 11, 1910, United States Patent No. 946,- 
O83 was issued to the writer and it contained the claim: 
" (1) In a three-cylinder fluid-pressure engine having one 
central and two side cylinders, the combination of two 
valve-operating mechanisms, each actuating the distribu- 
tion valve of one of the side cylinders independently of 
that of the other and means for imparting the resultant 
of the independent movements of said valve mechanisms 
to the distribution valve of the central cylinder." It will 
be seen at once that this claim is basic and covers any 
form of mechanism which achieves the result sought. 

About five years after this patent was issued Mr. 
Gresley adopted the principle and applied it to locomo- 
tives which he built for the London & North Eastern. 
Subsequently he took out an English patent to cover the 
particular form 'of mechanism which he applied to these 
locomotives. 

In January, 1923, page 5, you published a letter from 
the well-known English engineer, H. Holcroft, in which 
he acknowledges my invention and in which he further 
states that the London & North Eastern was at that time 
still using three complete sets of valve gear on their 
three-cylinder locomotives. \ 

When the writer designed and patented the valve gear 
for three-cylinder locomotives he was associated with the 
American Locomotive Company and under a ruling in 
force at that time he was required to give to the com- 
pany the right to manufacture and vend the invention 
without compensation. 

When about 1923 the American Locomotive Com- 
pany began large scale manufacture and sale of three- 
cylinder locomotives on which they used valve gears 
covered by my patent, thev elected to give all credit for 
the valve gear to Mr. Gresley, and the probabilities are 
that he also received compensation for its use. 

As the patent has long since expired, discussion of it 
is more or less academic except as a matter of keeping 


the record straight. 
H. S. ViNcENT. 
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High Spots in 


Railway Affairs... 


Collecting for 
Damages by Motorists 


Some railroads haye been quite successful 
in collecting for damage caused to their 
properties by motorists. F. A. Kelly, chief 
claim adjuster of the Santa Fe, in speaking 
before the Association of Railway Claim 
Agents, listed the items of expense which 
an automobile accident may cause a rail- 
road. These are flat hourly and mileage 
charges for the use of wreck equipment, 
overhead, delays to traffic. cars demolished, 
supplies, fuel, lubricants, stores depart- 
ment expense, wages of labor and crews, 
extra wages of crews delayed, meals of 
wrecking crews, damage to equipment, loss 
of its use, rentals of equipment. flattened 
wheels, supervision, cargo loss, payroll tax. 
railroad retirement insurance, damage to 
ireight, and loss of good will. 


Freight Car Supply Problem 


Railroad men sympathize with the prob- 
lems that face the Car Service Division, 

- А. A. К. W. C. Kendall, its chairman, 
pointed out in a recent address, "With each 
day comes some new demand with respect 
to car supply. There probably has never 
been a time when the problems relating to 
car handling were as varied as they are 
today. Six months ago the forecasters 
were prophesying a 9.4 per cent increase 
in car loadings in 1941. They could not 
then reckon with conditions which later 
arose. Subsequent revision raised this 
forecast to 12.5 per cent. For the year 
1941 to date, the increase in loading vol- 
ume over that of 1940 is 16.1 per cént. To 
what heights is it destined to reach? No 
one knows. Whatever it may be, it will 
require all the ingenuity we can bring to 
bear." 


Car Loadings and Ton-Miles 


We are accustomed to gage traffic trends 
and to make comparisons on the basis of 
the weekly freight car loadings figures. 
They have been showing a gratifying in- 
crease in traffic as compared to previous 
years, but apparently the statistics of "tons 
carried one mile" are much more impres- 
sive. The compilation of these figures, 
however, naturally lags far behind the car 
loading figures, which are available for the 
previous week on Thursday of each week. 


The Railway Age points out that for the | 


first quarter of the present year the car 
loadings were 15 per cent greater than 
ihose of 1940, while the ton-miles figures 
were 19 per cent greater. This is due. in 
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part, to better саг loading, but probably 
more largely to the fact. that the discon- 
tinuance of coastwise steamship service has 
made it necessary for the railroads to carry 
much more freight. over extraordinarily 
long distances. This makes all the. more 
notable the achievement of the railroads in 
handling the unusually great. amount. of 
freight. trafic with a smaller. number. of 
freight cars, as compared to pre-depression 
years. 


Subway Shelters in London 


The Railway Gazette of London. points 
out that while the number of shelterers in 
the London tube varies according to the 
German air activity over. London and the 
phases of the moon, it was running at an 
average of about 70,000 a night in May. 
It has varied in recent months from 60,000 
to 87,000 a night, with sleeping accommo- 
dations for 22800 persons. Since the 
evening rush hour goes on until 6:30 p. 
m., the shelterers are asked to wait until 
it is over before coming to shelter. They 
are cautioned not to stand about in groups 
and to keep away from the platform edge. 
Several accidents have been caused by 
coming too near the trains. The shelterers 
are asked to keep their children under con- 
trol and not to allow them to play on the 
escalators or in the lifts. A “Cockney 
crossword” was printed on the back of a 
leaflet containing the new set of rules. 


Stop This Economic Waste 


The railroads of the United States and 
Canada paid out $21,059,149 for freight 
loss and damage in 1940, an increase of 
11.5 per cent over the preceding year. This 
is in line with the increase in the volume 
of transportation, particularly manufactured 
goods. The Freight Claim Division of the 
A. A. К. is intensifying its drive to reduce 
this great economic waste. It points out 
that, "There is more opportunity for errors 
when shippers and transportation compa- 
nies are working under high pressure and 
increasing business. Therefore, plans are 
being formulated for greater supervision 
in all phases of freight handling, from the 
shipping room to the receiving room. This 
will include special methods of educating 
the personnel, a large number of whom 
are new. Special studies are also being 
made of loading methods to apply to the 
many articles to be used in national de- 
fense, the most important of which repre- 
sents a wide variety of machinery products 
that must be handled promptly and safely. 


(Turn ta second left-hand page) 


This will be emphasized in all its ramifi- 
cations, and lends double importance to the 
joint. shipper-carrier perfect shipping and 
careful handling campaign." 


Women Cannot 
Lift Heavy Loads 


Women on the British railways have had 
to replace express handlers who have been 
called into active service. The London & 
North Eastern Railway has issued a leaflet 
urging shippers to use smaller packages 
when sending them by passenger train. It 
includes two illustrations, one showing two 
women handling comparatively small pack- 
ages, with the caption, "Smaller parcels— 
quicker transit.” The other shows two 
women struggling to unload a heavy bale 
from a baggage compartment, bearing the 
caption, "This means delay." The leaflet 
points out that "Railwaymen liberated for 
the fighting forces are being replaced bv 
women. Women cannot be expected to lift 
such heavy loads as men.  Parcels must 
be handled expeditiously at stations and 
junctions. The smaller and lighter each 
parcel, crate or box, the quicker the serv- 
ice. Make your packages small and light 
and help in this way to speed the trains 
and the national effort." 


Harriman Safety Awards 


The Harriman Safety Awards for the best 
records in 1940 in their respective classes 
were presented on June 17 to the Norfolk 
& Western, in the class operating ten mil- 
lion locomotive-miles or more a year; the 
Ann Arbor, for the class operating between 
one and ten million locomotive-miles an- 
nually, and to the Missouri-Illinois in the 
group operating less than one million loco- 
motive-miles annually. Col. John Stilwell, 
president of the American Museum of 
Safety, under whose auspices the awards 
were made, pointed out that passengers 
were three times as safe during the last 
ten years as they were in th 20's, six times 
as safe as compared with the period 1910- 
19, and fourteen times safer than in the 
first ten years of the century. Judge R. 
V. Fletcher, vice-president and general 
counsel oí the Association of American 
Railroads, who conferred the awards, pre- 
sented what he called a "brain wave" based 
on "my own mathematics," to the effect 
that the average American citizen could 
ride on a passenger train, traveling 50 miles 
an hour, 24 hours a day, and go 4,000 years 
before an accident occurs. 
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YOU Can Help Us 
Speed Deliveries 
of Your 


NEW CHILLED WHEELS 


HOW?... By making sure that every 
chilled wheel you scrap is returned at 
once to one of our foundries for con- 
version. 

The wheel exchange plan, by which 
you receive new wheels for old on a 
conversion charge basis, makes this, 
not only the most economical, but also 
the fastest possible way for you to ob- 
tain the new wheels so vitally needed to 
keep Defense Production rolling to its 


destination. 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 


July, 1941 | 31 


LOCOMOTIVE WORKS 


INCORPORATED 


July, 194] 


. .. in keeping pace 
with freight progress 


During the last year the railroads repre- 
sented on the opposite page have received, 
or placed orders for, 79 locomotives. Some 
of these locomotives, such as the “Day- 
lights” for the Southern Pacific, will be 
used on daylight passenger service and 
overnight “Hotshot” service. Others 
such as the 2-6-6-6 type articulated mallets 
ordered by the Chesapeake and Ohio will 
be used for high-speed, heavy-duty freight 
service only. No matter what the service, 
these railroads are doing their part to 
speed up the defense program by ordering 
—NEW LIMA POWER! 
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Doctors’ Degree Conferred on 
Hankins, McCormick, 
and Nystrom 


TureE high-ranking mechanical officers 
of American railroads were awarded hon- 
orary doctorate degrees during the week 
beginning June 9.. Fred W. Hankins, as- 
sistant vice-president (operating) of the 
Pennsylvania and past chairman of the 
Mechanical Division, Association of Amer- 
ican Railroads, was awarded an honorary 
degree of Doctor of Science by Bucknell 
University, Lewisburg, Pa. 

George McCormick, general superinten- 
dent motive power, Southern Pacific and 
Northwest Pacific, was awarded an hono- 
rary degree of Doctor of Engineering by 
the Agricultural & Mechanical College of 
Texas, College Station, Tex. 

Karl F. Nystrom, mechanical assistant 
to chief operating officer, Chicago, Milwau- 
kee, St. Paul & Pacific, was awarded an 
honorary degree of Doctor of Engineering 
by Marquette University, Milwaukee, Wis., 
on June 11. Mr. Nystrom was cited, among 
other things, for his development work in 
the design and construction of modern pas- 
senger train equipment. Coming to the 
Milwaukee in 1922 as an engineer of car 
design he revolutionized shop techniques on 
the road and designed and built in company 
shops lightweight rolling stock for the 
“Hiawatha” trains. 


Load Per Car of Carload Freight 
Averages New High 


A NEW high record in the average load 
per car of all freight transported in car- 
load lots was established by Class I rail- 
roads in 1940, according to the Association 
of American Railroads. 

In that year, an average of 37.7 tons per 


car for all commodities carried in carload, 


lots was attained. This was an increase 
of nine-tenths of a ton, compared with the 
previous record established in 1939. The 
increase of nearly one ton in the average 
load was equivalent to the addition of 26,- 
000 freight cars to the available car supply, 
the A. A. R. said. 


Preference Rating for 
Freight Cars 


Because of “a growing tightness” in the 
supply of freight cars, a limited blanket 
rating has been extended to 60 car builders 
which will aid them in obtaining scarce 
materials and thereby speed up their pro- 
duction schedules, according to an an- 
nouncement by E. R. Stettinius, Jr., direc- 
tor of priorities, Office of Production Man- 
agement, on June 19. 

The rating provided in the order is A-3. 
This, it is explained, puts the requirements 
for freight-car construction and repairs 
behind the top needs in the А-1 classes, 
but puts them ahead of the less essential 
needs with lower ratings. The order pro- 
vides that the rating can be used to 
facilitate the obtaining of material and 
equipment entering into freight-car con- 
struction, including railroad, industrial and 
mine freight cars. The order, it is further 
declared, is similar to the limited blanket 
rating already extended to airplane makers 
and builders of ships for the Maritime 
Commission merchant vessel program. 

Car builders who use the rating, includ- 
ing railroads which build their own cars, 
can extend it to their suppliers by execut- 
ing copies of the order and serving it on 
their sub-contractors, who, in turn, can 
extend the rating to their own suppliers 
by going through the same procedure. 

In a letter accompanying the order, car 
builders were urged to substitute non- 
scarce materials for critical items wherever 


The American Locomotive Company delivered the first 155 mm. gun carriage produced by private 

industry to government officers at its Dunkirk, N. Y., plant on May 15—The order was placed 

August 8, 1940 and the carriages are now іп line-production at this plant—Weight, 20,000 Ib.; 
top speed, 75 m. p. h. 
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possible. It was suggested that wood be 
substituted for critical metals wherever 
possible and that, in addition, the car build- 
ers specify sizes and thicknesses of steel 
sheets and plates so as to minimize pro- 
duction difficulties. 

The rating extended to the car builders 
applies not only to orders for critical 
materials but also to orders for cutting 
and other perishable tools and equipment, 
it was stated. The rating does not cover 
machine tools, however, and the rating 
for machine tools and similar production 
machinery must be obtained in the usual 
manner by application for preference rating 
certificates. 

"You will employ extreme care in mak- 
ing use of this privilege (the preference 
rating). and the extension of the same to 
your suppliers" wrote Mr. Stettinius to 
the car builders, "and you will emphasize 
proper scheduling in the ordering of neces- 
sary material.” It was also explained that 
the general preference order is applicable 
to material and equipment entering directly 
or indirectly at any state of construction, 
into the construction of freight cars by the 
producers who are granted the use of the 
A-3 rating. 

The new action, states the announcement, 
follows a study in which it was shown that 
the national defense program has placed 
heavy demands upon the country's rail 
transportation system. This, in turn, has 
placed a corresponding burden upon pro- 
ducers of freight cars. Moreover, the 
production of materials necessary for de- 
fense has also greatly increased the demand 
for cars used in mines and industrial plants, 
according to Mr. Stettinius. Because of 
these facts, the minerals and metals group 
of the priorities division recommended that 
a general priorities system be established 
to assure freight-car producers of adequate 
deliveries of materials and equipment to 
meet their needs. 

“Tt is expected,” concludes the announce- 
ment, “that the use of this order will 
greatly facilitate freight-car building, will 
assure the builders of a constant flow of 
adequate supplies and will thereby facilitate 
the overland transportation of national 
defense materials.” 


D. & R. G. W. Streamline 
“Prospector” Trains 


Two stainless steel Diesel-electric pas- 
senger trains, to be known as the Pros- 
pector, will be placed in overnight opera- 


ition by the Denver & Rio Grande Western 


between Denver, Colo., and Salt Lake City, 
Utah, about the first of August. The trains, 
which are being built by the Edward G. 
Budd Manufacturing Company, will each 
consist of two cars. 

Several new features will be incorporated 
in the trains. These include electrically 
operated disc brakes equipped with an elec- 
tric device to prevent the sliding of wheels, 
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a hot-water heating plant, which secures 
its heat from the water in the jackets of 
the Diesel engines and horizontal-type Die- 
sel-electric power plants. Each car will be 
a self-contained unit and each will be driven 
by two Hercules Diesel engines, synchro- 
nized so that they will operate in unison 
by a single control lever in the cab. Each 
axle will have an individual power drive to 
provide uniformity of traction. 

Each train will contain reclining coach 
seats, sleeping sections, cabinettes (private 
rooms), and diner-lounge space. The trains 
will be air-conditioned throughout by elec- 
tric-mechanical refrigeration. 


Fall Car Supply 


AssuMING Association of American 
Railroads’ estimates of next fall’s carload- 
ing peak to be correct, the railroads must 
make further improvements in car utiliza- 
tion if tight situations or indeed actual 
shortages are to be avoided, according to 
data placed before the chief operating of- 
ficers attending the May 26 Chicago meet- 
ing called by C. H. Buford, vice-president 
of the A. A. R. in charge of the Operations 
and Maintenance Department. The data as- 
sumed a carloading peak of 932,100 cars, 
and calculated the number of cars required 
to handle that business on the basis of car 
turnaround periods ranging from 11.8 days 
to 12.8 days. 

On the basis of the present turnaround 
time—12.4 days—and assuming other fac- 
tors remain unchanged, there is an indi- 
cated shortage of 65,005 cars. In other 
words, it was estimated that there will be 
1,586,143 cars in serviceable condition next 
October; but 1,651,148 cars would be re- 
quired to handle 932,100 car loads when the 
turnaround time was 12.4 days. To meet 
the estimated peak the turnaround time 
would have to be cut to about 11.9 days; 
then 932,100 car loads could be handled 
with 1,584,570 cars. 

But it is not the purpose of the industry 
to leave the turnaround time or other effi- 
ciency factors unchanged, as discussions at 
the meeting indicated. There was recogni- 
tion of the fact that the carriers must con- 
tinue to do a satisfactory job if certain 
groups ready to plug for government oper- 
ation are to be disappointed and made 
mute. Thus the suggested set of principles 
governing the handling of equipment in the 
interest of elimination of car waste which 
came out of the meeting, and other like 
proposals brought out in the discussion. 

The suggested set of principles includes 
14 items relating to the more efficient han- 
dling of carload freight, and a like number 
relating to 1. с. 1. traffic. Among the latter 
are those calling for a review of the possi- 
bilities of substituting motor-truck service 
for branch line and intra-terminal switch- 
ing operations. It was pointed out in the 
former connection that the Pennsylvania 
operates 107 station-to-station truck routes, 
saving 535 box cars daily, while a daily 
saving of 1,000 cars results from P. R. R. 
trucking in lieu of intra-terminal switching. 

In the data which was placed before the 
chief operating officers, the estimate of 
1,586,143 serviceable cars for next October 
l is built up as follows: Ownership on May 

(Continued on second left-hand pagc) 
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Orders and Inquiries for New Equipment Placed 
Since the Closing of the June Issue 


Locomotive ORDERS 


No. of 

Road Locos. 

Atlantic Coast Line .............. 9 
Boston & Maine E 
Canadian National ................ l5 
35 

Canadian Pacific .................. 20 
Conemaugh & Black Lick .......... 2 
Great Northern ................... 3 
10 

1 

2 

2 

Kansas City Southern ............. 2 
Louisville & Nashville ............. 4 
4 

Nashville, Chattanooga & St. Louis 10 
1 

1 

1 

1 

New York Central ................ 2 
7 

15 

New York, Chicago & St. Louis.... 15 
Pennsylvania ..................... 12 
Portland Terminal Co.* . 1 
Union Pacific ........... 20 
United States Interior Dep 1* 
United States Navy Dept. . 2 
United States War Dept. . 1 
56 

Western Pacific .................. 3 


Type of Locos. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 


. Diesel.elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 


frt. 
frt. 


. Diesel.elec. 
. Diesel-elec. 
. Diesel-elec. 
p. Diesel-elec. 
. Diesel-elec. 
. Diesel-elec. 
p. Diesel-elec. 
. Diesel-elec. 


21,000-gal. tenders? 

1,000-hp. Diesel-elec. 
660-hp. Diesel-elec. 

4-6-6-4 

4-8-2 

50-ton Diesel-elec. 

60-ton Diesel-elec. 

45-ton Diesel-elec. 


2-8-2 
5,400-hp. Diesel-elec. 


LOCOMOTIVE INQUIRIES 


2-8-2 

1,000-bp. Diesel-elec. 
600-hp. Diesel-elec. 

4-6-6-4 

Steam pass. 

0-6-0 


Freicut-Car ORDERS 


Argentine Naval Commission ....... 1 
Central of New Jersey 2 
Clinchfield ........... 10 
Louisville & Nashville . 18-22 
Pennsylvania ышы ку киер eee eee 2 or 3¢ 
No. of 

Road Cars 

Atchison, Topeka & Santa Fe ...... 2,000 
Baltimore & Омо MOORE 000 
oston Sine ocio o c ees 200 
100 

Chicago & Eastern Illinois ......... 500 


Chicago, Rock Island & Pacific 800 

Delaware & Hudson ... 35 

Elgin, Joliet & Eastern . 250 

250 

Erie CU ана; iuo 
reat. Northern . К 

Grea 500 

| 500 

Gulf, Mobile & Ohio .............. 850 

Kansas City Southern ............. 200 

Lehigh & New England ............ 100 

Lehigh Valley .................... 500 

iio d 400 

100 

Maine Central .................... 400 

100 

10 

Midland Valley ................... 5 

Missouri Pacific .................. 50 

200 

800 

Nashville, Chattanooga & St. Louis .. ЗО, 

New York Central ................ 1,000 

500 

Norfolk & Western ............... 1,000 

500 

Northern Pacific сузлек ез gis 1,350 

200 

500 

Pennsylvania улын» каж АШЫРУ Из» 2,700 

‚000 

800 

500 

10 

10 

Кезде 500 

Southern о он ао ele lous . 100 

United States Army & Navy Muni- 

tions Board .................... 4 

МађавВ ono ese bor eo heed 15090% 

Wabash Car & Equip. Co. ......... 10 

Western Maryland ................ 200 

300 

200 

25 

Western Pacific ................... 350 

300 


Type of Car 


box 
50-ton flat bottom gond. 
twin hopper coal 
box 


box | 
container 


flat 
50-ton box 


50-ton hopper 

50-ton box 

50-ton coal 

70-ton covered hopper 
Gondolas 

50-ton box 

55-ton auto box 
40-ton box 

50-ton coal 

70-ton covered hopper 
50-ton box 

70-ton covered hopper 
50-ton automobile 
50-ton box 


Box 

Gondola 
50-ton box 
70-ton gondola 
70-ton hopper 
70-ton hopper 


50-ton box 


50-ton hopper 

50-ton box 

70-ton gondola 

70-ton covered hopper 
125-ton flat 

125-ton well 

70-ton gondola 

70-ton cement 


flat 


cement 
covered hopper 


50-ton box 
50-ton flat 


side dump hopper 
side dump hopper 


Builder 
Electro-Mctive Corp. 
Electro-Motive Corp. 


Electro-Motive Corp. 
American Loco. Co. 
Montreal Loco. Wks. 
Canadian Loco. Wks.! 
Lima Loco. Wks. 


Electro-Motive Corp. 


Baldwin Loco. Wks. 
Electro-Motive Corp. 
Baldwin Loco. Wks. 
American Loco. Co. 
Electro-Motive Corp. 


} American Loco. Co. 
| Baldwin Loco. Wks. 


Electro-Motive Corp. 


Electro-Motive Corp. 
Baldwin Loco. Wks. 
General Elec. Co. 
American Loco. Co. 
Lima Loco. Wks. 
Co. shops 


American Loco. Co. 


American Loco. Co. 
Baldwin Loco. Wks. 
General Elec. Co. 


} General Elec. Co. 


American Loco. Co. 
Electro-Motive Corp. 


Builder 
Pullman-Standard 
Pullman-Standard 
Magor Car Corp. 


} Bethlehem Steel Co. 


Mt. Vernon Car Mfg. 
Pressed Steel Car 


American Car & Fdry. 
American Car & Fdry. 


Ralston Steel Car 
Greenville Steel Car 
Pullman-Standard 
Pressed Steel Car 
General American 


| American Car & Fdry. 


Pullman-Standard 
Pressed Steel Car 


American Car & Fdry. 


Bethlehem Steel 
Pressed Steel Car 
American Car & Fdry. 
Маро: Car Corp. 
Bethlehem Steel 


American Car & Fdry. 


Mt. Vernon Car Mfg. 
| Mt. Vernon Car Mfg. 


American Car & Fdry. 


\ Pullman-Standard 


6 

} Despatch Shops 
Virginia Bridge 
Bethlehem Steel 


American Car & Fdry. 


Pullman-Standard 
|, 
f shops 
Bethlehem Steel 


Greenville Steel Car 


Greenville Steel Car 
Co. shops 


American Trans. Corp. 
American Car & Fdry. 


Pressed Steel Car 
Bethlehem Steel 


} Greenville Steel Car 
} Mt. Vernon Car Mfg. 


(Continued on second left-hand page) 
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GGe tot wi 


(witHourT INCREASING THE SIZE OF THE LOCOMOTIVE) 


The steam locomotive is possessed of latent power 
which now can be released by The Franklin System of 
Steam Distribution. This system, which is applicable to 
existing as well as new steam locomotives, is the result 
of years of experimentation, research and road tests 
and is offered to the railroads as a means of increasing 
train speed and load capacity without increasing the 


size of the locomotive. 


INCREASED DRAWBAR HORSEPOWER 
(For "Train Load-Speed” Capacity ) 


247 at 50 M.P.H. 
337 at 60 M.P.H. 
4475 at 70 M.P.H. 


FRANKLIN RAILWAY SUPPLY 


In Canada: Franklin Railway 


"TRAIN 


DRIVING 
WHEEL LOADS 


BOILER SIZE 


AND BOILER PRESSURE LOAD-SPEED"’ CAPACITY 


REMAIN UNCHANGED. REMAIN THE SAME. INCREASED 33/3 %. 


COMPANY, INC. New york + cuicaco 


Supply Company, Limited MONTREAL 


Jay, 1541 


Freicut-Car INQUIRIES 


Akron, Canton & Youngstown ..... 100 50-ton hopper 

30 70-ton gondola 
Central of Georgia ................ 150  50-ton auto box 

50 50-ton box 

50 50-ton flat 
Central of New jersey wees ee 500-1,000 70-ton gondolas 
Chicago, Rock Island & Pacific. ;.800-1,000 50-ton box 

E б 00-250 50- ог 70-ton coal 
Chicago, St. Paul, Minneapolis & 
Omaha vw iue evi es SE ,000 SOton box 

250 50-ton gondola 
Delaware, Lackawanna & Western.. 750 50-ton box 
Denver & Rio Grande ............. 100  70-ton flat 
New York Central ................ 750  50-ton box 

250  SS.ton box 

500 70-ton gondola 
Sanderson & Porter Co. ........... 50 50-‹оп box 
Seaboard Air Line ............... 1,000 50-ton box 

100 Flat 

100 70-ton hopper 

50 Covered hopper 
Southern Pacific .................. 2,100 Box 

500 Auto-box 

700 . Gondola 

300 Flat 

250 Tank 


150 70-ton hopper 


Wabash coe ber PRESE NES DAS 100  70-ton gondola 
PasseNGER-CAR. ORDERS 
No. of 
Road Cars Type of Car Builder 

Atlantic Coast Line ............... 8 Coaches 

3 Coach. bagg.-dorm. 

1 Dining-lounge Edw. G. Budd 

2 Tavern 

2 Dining ; 
Chicago, Indianapolis & Louisville.. 7 Baggage St. Louis Car 
Eri .. e ler eae stone А 7 Bagg.-exp. American Car & Fdry. 
Nashville, Chattanooga & St. Louis .. 10* Parlor Pullman Co. 
Western Pacific ................... 4 Chair Edw. G. Budd 


1 Order incorrectly reported іп the June issue as having been placed with the Montreal Locome. 


tive Works. 
3For early 1942 delivery. 


tives designed both for passenger- and freight-train service, 14 steam locomotive tenders, 


The Pennsylvania equipment program, comprising 15 electric locomo- 


6,020 freight 


cars, and 50 cabooses, will cost more than $23,000,000. 
зл joint affiliate of the Boston & Maine ane Maine Central. 


* For the Alaska Railroad. To cost $110.00 


5'These locomotives were incorrectly erie as 2-6-2 type in the June issue. 


service in Newfoundland. 
* Unconfirmed. 
1 Building authorized by court; cost, 
5 Used cars to be converted into day coaches. 


$3,388,000. 


They are for 


1 was 1,646,956 cars; add thereto 56,502 
cars now on order; subtract therefrom 25,- 
000 cars to be retired from May 1 to Oc- 
tober 1; gives 1,678,458 cars, representing 
approximate ownership on October 1. Then 
it was assumed that bad order cars would 
amount to 5.5 per cent of ownership, re- 
ducing the total serviceable to the 1,586,- 
143. The calculations as to the number of 
cars required on the basis of different turn- 
around periods were set up for an assumed 
weekly peak of 995,500 cars as well as the 
932,100 mentioned at the outset. If the 
peak reached the former proportions, while 
the turnaround time remained at 12.4 days 
and other factors remained static, it would 
require a supply of 1,763,457 serviceable 
cars to handle the business. 


Wages Before Cars, Union 
Chief Says 


So tT railroad employees will not have 
to forego “the righteous increase in income 
necessary to take care of rising costs of 
living,” the cars and equipment required 
solely for national defense should be paid 
for by the taxpayers. This is the proposal 
made by President D. B. Robertson of the 
Brotherhood of Locomotive Firemen & 
Enginemen in an article to appear in the 
July issue of the union’s magazine entitled 
“Railroad Wages—One Million Americans 
Can't Be Wrong." Writing to justify the 
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recent demands by the transportation and 
non-operating unions for a basic wage in- 
crease of 30 per cent, the brotherhood 
chief declares at the outset that "railroad 
wages are not high and they have not kept 
pace with those paid in similar industries." 
That the idea of increased rates and fares 
may be involved in the subject is indicated 
by his statement that "the plight of the 
railroad employee as a class deserves more 
consideration from the public than he has 
enjoyed up to this time." 

Discussing the ability of the carriers to 
absorb the burden of increased wages, Mr. 
Robertson argued that: "With carloadings 
promising to reach an all-time high by the 
end of this year, rail earnings are sky- 
rocketing and will in all probability exceed 
the billion dollar mark." And elsewhere, 
"Labor demands an increased participation 
in today's railroad prosperity. Labor's unit 
of productivity has increased about 43 per 
cent in the past four years and it now de- 
mands a share. If workers did not share 
in the benefits flowing from improved effi- 
ciency and technological improvements, 
there would be no advance in the standard 
of living." 

An editorial which appeared in the Rail- 
way Age of May 31 characterizing the 
move for increased wages as “just plain 
suicide for both the railroads and their 
employees" comes in for rough treatment 
in the article. Of the stand taken by Rail- 
way Age that the railroads need money to 


` half. 


buy equipment for national defense, he 
writes in part: 

“This is a self-respecting democratic gov- 
ernment. It pays for what it gets. It is 
foreign to our way of thinking to believe 
that the government would expect railroad 
labor to continue along at inadequate wages 
so that it could donate towards the pur- 
chase of additional equipment made neces- 
sary by national defense efforts. In all 
other industries, the government is quite 
willing to pay, and does pay, the cost of 
extra equipment required by reason of 
national defense demands. If more cars 
and equipment are required solely for na- 
tional defense, then that is a legitimate 
expense of national defense and should be 
treated as such. The burden should not 
be put upon the workers in the industry, 
who with their families, represent about 
five million people.” 


A. S. M. E. Officers Nominated 


NoMiNATIONS for 1942 officers of the 
American Society of Mechanical Engineers 
were announced on June 19 by A. L. Kim- 
ball, chairman of the regular nominating 
committee which held sessions during the 
semi-annual meeting of the society in St. 
Louis, Mo., June 16 to 19, inclusive. Names 
presented by the committee are: President, 
J. W. Parker, vice-president, Detroit Edi- 
son Company; Vice-Presidents: C. F. 
Freeman,  vice-president, Manufacturers 
Mutual Fire Insurance Company; C. B 
Peck, managing editor, Railway Mechani- 
cal Engineer. and mechanical department 
editor, Railway Age; W. H. Winterrowd, 
vice-president, Baldwin Locomotive Works, 
and W. R. Woolrich, dean of engineering 
and director, Bureau of Engineering Re- 
search, University of Texas; Managers: 
W. G. Christy, smoke abatement engineer, 
Hudson county, N. J.; H. L. Eggleston, 
manager, Gas and Refining departments, 
Gilmore Oil Company, and T. S. McEwan, 
resident manager-engincer, McClure, Had- 
den & Orthan. 


U. P. Shops at Cheyenne 
Damaged by Fire 


DAMAGE, estimated at $1,000,000, was 
caused by a fire in the Cheyenne, Wyo., 
shops of the Union Pacific on May 19. 
The fire was thought to have started in 
the wheel shop, from which it spread to 
other buildings covering a block and a 
The enginehouse, locomotive shop 
and office building were not damaged. 


Old Employees Guests of Lima 
Locomotive Works 


Two hundred ninety employees of the 
Lima Locomotive Works, Inc., with serv- 
ice records of 25 or more years, guests oí 
the company at dinner at Lima, Ohio, on 
June 10, were told by H. O. Bentley, the 
company attorney, in a brief address, that 
they were participating in a level of ma- 
terial prosperity that their children and 
children's children would never know. He 
urged them to "keep a tight hold on their 
chairs" and to avoid the hysteria which 
in some localities is creating a state of 
anarchy in industries essential to national 

(Continued on next left-hand page) 


Rallway Mechanical Engineer 
JULY, 194 


—— ———— FR Óg70 С 


DOLLARS IN COAL 
СОА. SAVING 
DOLLARS IN COAL 


COAL 
SAVING 


THE EFFECT OF ABBREVIATED ARCHES ON FUEL SAVING 


LET THE ARCH HELP YOU SAVE 


With the emphasis being placed on saving every railroad 


dollar, the locomotive Arch becomes increasingly important. 


Regardless of the amount of traffic handled, the locomotive 


Arch saves enough fuel to pay for itself ten times over. 


Be sure that every locomotive leaving the roundhouse has its 
Arch complete with not a single brick nor a single course 


missing. 


In this way, you will get more work for each dollar of fuel 
expense. Skimping on Arch Brick results in a net loss to the 


railroad. 


THERE'S MORE TO SECURITY ARCHES THAN JUST BRICK 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, М. Y. 


Locomotive Combustion 


Refractory Specialists Specialists 


July, 1941 36 


defense. During the dinner, at which 
Samuel G. Allen, chairman of the board, 
presided, gold-and-enamel pins were pre- 
sented to the 25-year-and-up employees who 
represent nearly 12 per cent of the total 
payroll. 

Felicitations were extended by John E. 
Dixon, president, and L. A. Larsen, vice- 
president, of the company, and H. F. Ball, 
president of the Franklin Railway Supply 
Company, who has been a director of Lima 
for 25 years. 


Willkie Pays High Tribute to 
Sam Pryor, Jr. 


WrxpELL L. WILLKIE, in a brief ad- 
dress at a luncheon to Samuel F. Pryor, 
Jr. held at the Hotel Commodore, New 
York, on June 23, paid high tribute to Mr. 
Pryor's qualities as a friend and "the most 
regular fellow" it had been his pleasure 
to meet. The luncheon, presided over by 
Charles A. Braden, general traffic man- 
ager of the National Distillers Products 
Corporation, and attended by over 350 rail- 
way, railway supply, and industrial traffic 
men, was on the occasion of Mr. Pryor's 
leaving the railway supply field to enter 
air transport as vice-president and assistant 
to the president of the Pan American Air- 
ways Corporation. Others who spoke were 
William F. Cutler, president of the South- 
ern Wheel Division, American Brake Shoe 
and Foundry Company, to whom Mr. 
Pryor had been assistant; Juan T. Trippe, 
president and general manager, Pan Amer- 
ican Airways Corporation, and Charles C. 
Hubbell, general purchasing agent, D. L. 
& W. 

In response to his tribute, Mr. Pryor, 
who was Republican national committee- 
man from Connecticut, declared that Mr. 
Willkie stood for all that free enterprise 
, means and that if we do not protect it, 
our form of government will fail. He 
added that this is the only reason why he 
has been in politics. 


Equipment Purchasing and 
Modernization Programs 


Atlantic Coast Line.—The A. C. L. has 
asked the Interstate Commerce Commission 
for authority to assume liability for $7,880,- 
000 of equipment trust certificates, matur- 
ing in 10 equal annual installments of $788,- 
000 on July 1 in each of the years from 
1942 to 1951, inclusive. The proceeds will 
be used as part of the purchase price of 
new equipment costing a total of $8,762,000 
and consisting of 1,600 all-steel, wood-lined, 
single door, 50-ton box cars; 700 all-steel, 
wood-lined, 50-ton automobile box cars; 
300 all-steel, wood-lined, 50-ton furniturc- 
automobile box cars; 200 all-steel, wood 
floor, high side, 50-ton gondola cars, and 
100 all-steel, 70-ton phosphate cars. Orders 
for this equipment were reported in the 
June issue. 

Atchison, Topeka & Santa Fe.—A con- 
tract has been awarded the Ellington- 
Miller Company, Chicago, for the construc- 
tion of additional facilities in the Eighteenth 
Street yard at Chicago, as follows: Fuel- 
oil facilities for steam locomotives, Diesel- 
oil facilities for Diesel locomotives, engine- 
washing platforms, drain lines, concrete 
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platforms in the coach yard and two repair 
pits at the Diesel shop. The contract for 
the electrical work in connection with these 
facilities was awarded to the Super Elec- 
tric Construction Company, Chicago. The 
total cost of the work will be approxi- 
mately $200,000. 

Canadian Pacific.—A contract for a one- 
story machine shop at Calgary, Alta., has 
been awarded the Poole Construction Co., 
Ltd., Edmonton, Alta. The building will 
occupy an area of 90 ft. by 160 ft. and wll 
have a steel frame and brick walls. Two 
repair tracks will extend through the build- 
ing and a 20-ton overhead crane and a 
drop pit table will be installed. The ap- 
proximate cost of the building will be 
$95,000. 

Central of Vermont—The Central of 
Vermont is reported to be contemplating 
the purchase of 50 box cars of 40 tons’ 
capacity. 

Chesapeake & Ohio.—The C. & O. has 
asked the Interstate Commerce Commis- 
sion for authority to assume liability for 
$3,100,000 of equipment trust certificates, 
bearing interest at not more than 214 per 
cent and maturing in 10 equal annual in- 
stallments on June 15 in each of the years 
from 1942 to 1951, inclusive. The proceeds 
will be used as part of the purchase price 
of new equipment costing a total of $3,961,- 
339 and consisting of 10 class H-8 freight 
locomotives of the 2-6-6-6 type with 25,000 
gallon tenders; 8 class L-2 passenger loco- 
motives of the 4-6-4 type with 21,000 gal- 
lon tenders; and 2 class J-3-A passenger 
locomotives of the 4-8-4 type with 22,000 
gallon tenders. Orders for the 4-6-4 and 
4-8-4 type locomotives were reported in the 
March issue. 

The road is reported to be in the market 
for 2,000 freight cars comprising 1,000 box 


cars of 50 tons' capacity and 1,000 hopper 
cars of 50 tons' capacity. ‘ 
Chicago & North Western.—The C. & N. 
W. has asked the Interstate Commerce 
Commission for authority to assume lia- 


.bility for $2,325,000 of equipment trust cer- 


tificates, maturing in annual installments 
beginning July 1, 1942, and ending July 1, 
1951, inclusive. The proceeds will be used 
as part of the purchase price of new equip- 
ment costing $3,100,000 and consisting of 
1,000 50-ton, 40-ft. 6-in., all-steel box cars. 
Orders for this equipment were announced 
m the June issue. 

Chicago, Burlington & Quincy.—Direc- 
tors of the Burlington have approved a 1942 
equipment program calling for the con- 
struction of 4,425 freight cars in its shops 
at Galesburg, Ill., and Havelock, Neb., for 
the Burlington, the Colorado & Southern 
and the Ft. Worth & Denver City. The 
purchase of locomotives and passenger-train 
cars is still being considered. The freight 
cars to be constructed in 1942 are as fol- 
lows: 


C. B. & Q. 


300 53%-ft. 50-ton flat 
250 50-ton hopper 
200 40-ton stock 
70 65-ft. mill type gondola 
50 70-ton all-steel covered hopper 
250 70-ton hopper 
.500 40%-ft. 50-ton steel sheathed box 
500 50-ft. 50-ton steel sheathed box  . 
175 50-ft. automobile with loading devices 


3,295 


C. & S. 
100 5314-ft. flat 
30 6514-#. mill type gondola 
500 40%-ft. 50-ton steel sheathed box 


m 


630 
Fr. W. & D. С. 


500 4015-ft. 50-ton steel sheathed box 


Chicago, St. Paul, Minneapolis & 


Omaha.—The C. St. P. M. & O. has ap- 
(Continued on next left-hand page) 


Twelve-ton light combat tanks roll off the assembly line of the American Car and Foundry 
Company’s plant at Berwick, Pa., at the rate of nine tanks per day. By July 15 rate will be 15 
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When Buying 


New Power... 


An example of modern power — equipped with an Elesco small- 


flue superheater and an Elesco feedwater heater. 


eS PET ET THE 
IUPERHEATERS FEEDWATER HEATERS V | MI 
AERICAN THROTTLES • STEAM DRYERS 


D UST STEAM INJECTORS + Promers C O M P 


Ш 


remember that at high rates of 
operation the greatest part of the 
heat from fuel is absorbed by the 
flues ... and the true heat absorb- 
ing efficiency of a flue is increased 
by either decreasing the diameter 
or increasing the length of the 


flue. 


The Elesco design of super- 
heater unit for small flues with 
314.” to 4" o.d. diameter compares 
with a flue diameter of 514” o.d. 
for standard Type A superheaters 

. and results in a decided 
increase in heat absorbing effi- 


ciency for the small flue design. 


The small-flue-design of super- 
heater also effects a substantial 
increase in superheating surface 
and steam area and consequently 
higher superheat; and higher de- 
grees of superheat mean better 
cylinder efficiency . . . be sure 
you specify the Elesco small-flue- 
design of superheater for your 


new power. 


A-1423 
Representative of ; 
AMERICAN THROTTLE COMPANY, INC. 


60 East 42nd Street, NEW YORK © 
122 S. Michigan Ave. CHICAGO | 


Y Montreal, Canoda: 
THE SUPERHEATER COMPANY, LTD. 
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plied to the Interstate Commerce Commis- 
sion for approval of a sale to the Recon- 
struction Finance Corporation of $1,680,- 
000 of 2% per cent equipment trust certifi- 
cates at par and accrued dividends. The 
certificates, dated July 1, 1941, would ma- 
ture in 15 equal annual installments on July 
1 of each year from 1942 to 1956. The 
transaction would finance the acquisition 
from the American Car & Foundry Com- 
pany of 700 all-steel box cars of 50 tons' 
capacity. The order for this equipment was 
announced in the April issue. 

Florida East Coast.—The F. E. C. is re- 
ported to be contemplating the purchase of 
several Diesel-electric locomotives. 

Grand Trunk Western.—The G. T. W. 
has asked the Interstate Commerce Com- 
mission to approve a plan whereby it would 
issue and sell to the Reconstruction Fi- 
nance Corporation $5,692,000 of 2% per 
cent equipment trust certificates, maturing 
in 20 semi-annual installments on June 1 
and December 1 in each of the years from 
1942 to 1951, inclusive. The proceeds will 
be used as part of the purchase price of 
new equipment costing a total of $7,116,150 
and consisting of 25 U-3-b northern type 
steam locomotives; 20 Diesel-electric loco- 
motives; 300 all-steel, 40-ton automobile 
cars; 200 all-steel, 70-ton gondola cars, and 
100 all-steel, 70-ton flat cars. Orders for 
the freight cars were announced in March. 

Great Northern.—A system-wide main- 
tenance, improvement and equipment pro- 
gram for 1941, involving an expenditure of 
$48,500,000 and affording summertime em- 
ployment to an additional 4,000 men, has 
been announced by the Great Northern. 
The program, which already is underway 
in the ten states in which the company 
operates, provides for: Maintenance of 
way, structures and equipment—$25,135,- 
000; additional facilities and improvements 
to existing facilities and equipment—$5,- 
793,000; purchase of new equipment—$17,- 
498,000. 

This year's maintenance and improve- 
ments will be a continuation of a program 
begun several years ago, said F. J. Gavin, 
president, but will cost substantially less 
than in 1940, and will be approximately 
$1,000,000 under the average annual ex- 
penditures for maintenance work in the 
five-year period, 1936 through 1940. How- 
ever, Mr. Gavin added that the national 
defense program has increased demands 
for cars and motive power, necessitating 
purchases of more new equipment than in 
1940. 

New equipment listed in this year's pro- 
gram includes : 4,000 new box cars, half of 
which were received the first quarter of 
this year, with delivery of the remaining 
2,000 scheduled to begin in October (order 
reported elsewhere in this issue) ; 20 Die- 
sel-electric locomotives of varied power 
for switching and road service throughout 
the system, and 15 N-3 type steam loco- 
motives. The latter engines are now under 
construction in Great Northern shops. An 
order for two Diesel-electric locomotives 
was announced in January; orders for 18 
are announced elsewhere in this issue. 

Louisville & Nashville—The L. & N. 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $4,970,000 of equipment trust certifi- 
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cates, maturing in 10 equal annual install- 
ments of $497,000 on June 15 in each of 
the years from 1942 to 1951, inclusive. 
The proceeds will be used as part of the 
purchase price of new equipment costing 
a total of $5,522,223 and consisting of 1,000 
50-ton, all-steel hopper cars, 1,000 50-ton, 
steel-sheathed, wood-lined box cars, and 100 
50-ton, all-steel, wood-lined, double-door 
box cars. Orders for this equipment were 
announced in the May issue. 

Montour.—The Montour has asked the 
Interstate Commerce Commission for 
authority to assume liability for $500,000 
of equipment trust certificates, bearing in- 
terest at not more than 21⁄4 per cent and 
maturing in five equal annual installments 
on June 16 in each of the years from 1942 
to 1946, inclusive. The proceeds will be 
used as a part of the purchase price oí new 
equipment costing a total of $702,381 and 
consisting of 300 all-steel, 50-ton hopper 
cars. The order for this equipment was 
announced in the May issue. 

Nashville, Chattanooga & St. Louis.— 
The N. C. & St. L. company has asked 
the Interstate Commerce Commission for 
authority to assume liability for $4,290,000 
of equipment trust certificates, maturing in 
10 equal annual installments of $429,000 on 
July 15 in each of the years from 1942 to 
1951, inclusive. The proceeds will be used 
as part of the purchase price of new equip- 
ment costing a total of $4,766,667 and con- 
sisting of 10 4-8-4 steam locomotives ; four 
660-hp. Diesel-electric switching locomo- 
tives; two 1,000-hp. Diesel-electric switch- 
ing locomotives; 500 steel-sheathed, wood- 
lined box cars of 40 tons capacity ; 200 all- 
steel hopper coal cars of 50 tons capacity; 
and 300 all-steel, solid-bottom gondola cars 
of 50-ton capacity. The order for 200 hop- 
per coal cars was announced in the May 
issue. Orders for the locomotives and 
other freight cars are announced elsewhere 
in this issue. 


New York Central—The N. Y. C. has 
asked the Interstate Commerce Commis- 
sion for authority to assume liability for 
$15,000,000 of equipment trust certificates, 
maturing in 10 equal annual installments of 
$1,500,000 on July 15 in each of the years 
from 1942 to 1951, inclusive. The pro- 
ceeds will be used as part of the purchase 
price of new equipment costing a total of 
$16,808,333 and consisting of 4,000 55-ton 
steel box cars; 1,000 70-ton, high side, gon- 
dola cars; 15 oil-electric switching loco- 
motives; and fifteen L-3c Mohawk type 
freight locomotives. Orders for 1,000 box 
cars and 1,000 gondola cars were announced 
in the May issue and 3,000 box cars in the 
June issue. The locomotive orders are 
announced elsewhere in this issue. 

New York, Chicago & St. Louis.—The 
Nickel Plate has asked the Interstate Com- 
merce Commission for authority to assume 
liability for $1,250,000 of equipment trust 
certificates, bearing interest at not more 
than 2% per cent and maturing in 10 equal 
annual installments of $125,000 on June 15 
in each of the ycars from 1942 to 195], 
inclusive. The proceeds will be used as 
part of the purchase price of new equip- 
ment costing a total of $1,463,275 and con- 
sisting of 18 70-ton covered hopper cars 
and 500 50-ton, 40 ft. 6 in., all-steel box 
cars. The order for the box cars was an- 


nounced in the May issue and the order 
for the covered hopper cars in the June 
issue. 

New York, New Haven & Hartford.— 
The New Haven has asked the Interstate 
Commerce Commission for authority to as- 
sume liability for $2,890,000 of equipment 
trust certificates, maturing in 10 equal an- 
nual installments of $289,000 on July 1 in 
each of the years from 1942 to 1951, in- 
clusive. The proceeds will.be used as part 
of the purchase price of new equipment 
costing a total of $3,618,000 and consisting 
of 10 100-ton Diesel-electric switching loco- 
motives, 6 44-ton Diesel-electric switching 
locomotives, and 1,000 all-steel box cars. 
An order for six 44-ton Diesel-electric loco- 
motives was reported in the June issue and 
orders for ten 660-hp. Diesel-electric loco- 
motives and 1,000 box cars in the April 
issue. 

New York, Susquehanna & W'estern.— 
The Susquehanna will shortly place orders 
for two Diesel-electric locomotives of 1,000 
hp. each. This company is also seeking 
Federal court authority for the purchase of 
an additional six Diesel-electric units of 
1,000-hp. 

Northern Pacific.—The Northern Pacific 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $5,700,000 of equipment trust certifi- 
cates, maturing in 10 equal annual install- 
ments on July 15 in each of the years from 
1942 to 1951, inclusive. The proceeds will 
be used as part of the purchase price of 
new equipment costing a total of $6,425,000 
and consisting of 1,850 steel-sheathed box 
cars and 200 all-steel, 70-ton selective bal- 
last bars. Orders for this equipment are 
reported elsewhere in this issue. 

Pennsylvania. — A contract has been 
awarded to the Ellington Miller Company 
of Chicago for the construction of an ex- 
tension to the company's enginehouse at 
55th street, Chicago. 

Pere Marquctte—The Pere Marquette 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $2,775,000 of equipment trust certifi- 
cates, bearing interest at not more than 
214 per cent and maturing in 15 equal an- 
nual installments of $185,000 on June 1 in 
each of the years from 1942 to 1956, in- 
clusive. The proceeds will be used as part 
of the purchase price of new equipment 
costing a total of $3,513,761 and consisting 
of 300 50-ton, all-steel box cars; one hun- 
dred 40-ton, all-steel automobile-furniture 
box cars; 25 50-ton, all-steel automobile 
box cars; 75 50-ton, all-steel single door 
automobile box cars; twenty-five 70-ton, 
all-steel covered hopper cars; 40 30-ton, 
all-steel caboose cars; and twelve class 
N-1 freight locomotives, type 2-8-4 with 
22,000 gallon tenders. Orders for this 
equipment were reported in the March, 
April, and June issues. 

Southern.—A drop pit and inspection 
pits for Diesel locomotives, and an exten- 
sion to the tank shop are being constructed 
by the company forces at Chattanooga, 
Tenn. The cost of the work will be ap- 
proximately $34,500. 

The Southern has asked the Interstate 
Commerce Commission for authority to 
assume liability for $11,250,000 oí equip- 
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ment trust certificates, maturing in 10 equal 
annual installments of $1,125,000 on July 
l in each of the years from 1942 to 1951, 
inclusive. The proceeds will be used as 
part of the purchase price of new equip- 
ment costing a total of $12,517,000 and 
consisting of three thousand four hundred 
box cars, five hundred flat cars, one hun- 
dred gondola cars, five Diesel-electric 
switch engines, and 25 baggage-express 
cars. Orders for the freight-car equipment 
and the baggage-express cars were an- 
nounced in the June issue. 

Southern Pacific.—The Southern Pacific 


Norman L. Deuste, formerly assistant 
to the vice-president of the Copperweld 
Steel Company, Warren, Ohio, has been 
appointed manager of sales. 

* 


ALvA E. КАРСІЛЕЕЕ, sales representative 
of Thomas A. Edison, Inc., with headquar- 
ters at Chicago, has been promoted to 
Cleveland district manager, to succeed 
Peter R. Nelson, deceased. 

* 


A. F. Down, vice-president in charge of 
tool steel sales of the Allegheny Ludlum 
Steel Corporation, has retired from active 
service and will continue with the company 
in a consulting capacity as a vice-president. 


* 


C. A. Brown, formerly of the Washing- 
ton, D. C. office of the American Locomo- 
tive Company, has been appointed district 
sales manager with headquarters in the 
Red Rock Building, 187 Spring St, N. W., 
Atlanta, Ga. 

* 


NarioNAL Tuse Company.—C. R. Cox 
has been elected executive vice-president of 
the National Tube Company, a subsidiary 
of the United States Steel Corporation, 
succeeding B. C. Moise, who has retired 
after more than 50 years continuous serv- 
ice. Elmer N. Sanders, formerly assistant 
vice-president, operations, has been elected 
vice-president in charge of operations to 


succeed Mr. Cox. 
* 


SAMUEL F. Pryor, JR. has severed his 
connection with the American Brake Shoe 
& Foundry Company, and the Southern 
Wheel division of that company and has 
been elected vice-president and assistant 
to the president of the Pan-American Air- 
ways Corporation. Mr. Pryor had been 
associated with the American Brake Shoe 
& Foundry Company for 17 years. 

* 


E. C. GUNTHER, formerly a buyer in the 
purchasing department of the Chicago, 
Burlington & Quincy, has been appointed 
district manager, midwest territory, of the 
Duff-Norton Manufacturing Company, with 
headquarters at Chicago, to succeed Alex 
S. Anderson, deceased. Mr. Gunther was 
born in Chicago on February 5, 1889. He 
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has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $14,625,000 of 214 per cent equipment 
trust certificates, maturing in 15 equal an- 
nual installments of $975,000 on June 1 in 
each of the years from 1942 to 1956, in- 
clusive. The proceeds will be used as part 
of the purchase price of new equipment 
costing a total of $18,281,250 and consist- 
ing of 40 4-8-8-2, Class AC-10, oil-burning 
locomotives with 22,000-gal. rectangular 
tenders; 10 4-8-4 semi-streamlined oil- 
burning locomotives with 23,500-gal. rect- 
angular tenders; 2,500  steel-sheathed, 


Supply Trade Notes 


entered the employ of the Chicago, Bur- 
lington & Quincy in 1916 and since has 
held the positions of bookkeeper, tracing 
clerk, scrap clerk and buyer in the pur- 
chasing department. 


Georce І. Wricut, who has heretofore 
represented the Coppus Locomotive Equip- 
ment Company, Worcester, Mass, among 
Eastern railroads, has been appointed to 
represent the Coppus company on railroads 
having general offices in the states of Ohio, 
Indiana, Illinois, Michigan, Wisconsin, Ne- 
braska, Iowa, and Minnesota. Mr. Wright 
was formerly with the Reading, Illinois 
Central and Southern Pacific railroads. 


* 


Tue Georce C. Lever Company has 
been appointed Lo-Head Electric Hoist 
representative for the American Engineer- 
ing Company in the Northern New Jersey, 
Greater New York and Long Island terri- 
tory. George J. Sturmfelsz will represent 
the company in the State of Delaware; H. 
E. Mensch in the Detroit, Mich. territory 
and the American Steel Export Company 
of New York in certain foreign markets. 


* 


J. Автнок DEAKIN has been appointed 
Eastern District Manager for McKenna 


Ј. А. Deakin 


Metals Company, Latrobe, Ра., manufac- 
turers of Kennametal steel-cutting carbide 
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wood-lined box cars, and 50 tight-bottom 
gondola cars. Orders for this equipment 
were announced in the April and May 
issues. 

The purchase of an additional number 
of steam locomotives of the 4-8-8-2 type 
is being considered by the road. 

W'abash.—'The Wabash has been author- 
ized by the district court to purchase two 
660-hp. Diesel-electric switching locomo- 
tives at a cost of $120,000 and 25 hopper 
cars at a cost of $98,000, and to build in 
its own shops 1,000 box cars at a cost of 


$3,388,000. 


tools and blanks. Mr. Deakin will be in 
charge of the new Eastern sales office of 
McKenna Metals at 50 Church St, New 
York City, and will serve the New Eng- 
land States and northern New Jersey. 

Mr. Deakin has been engaged continu- 
ously in the carbide tool business since its 
inception in this country in 1928, and for 
many years previous was active in the ma- 
chine tool field. He was appointed East- 
crn representative by McKenna Metals 
Company when Kennametal was introduced 
in 1938, 

* 


MANNING, MAXWELL & Moong, INc.— 
William D. McCarley has been appointed 
Pacific Coast representative of the locomo- 
tive equipment division of Manning, Max- 
well & "More, Inc., with headquarters in 
San Francisco. He replaces Newton B. 
Selover, who has been transferred to the 
Chicago district. Mr. McCarley had been 
chief electrician of the Eastern division of 
the Western Pacific for the past five years 
and prior thereto was with the Denver & 
Rio Grande Western shops. 


Obituary 


DupLey Brewster BULLARD, vice-presi- 
dent of the Bullard Company of Bridgeport, 
Conn., died June 10 after a.long illness. 

* 


Ковект L. Cartrncross, district sales 
manager of the National Lock Washer 
Company, Newark, N. J., with headquar- 
ters at Chicago, died in Tucson, Ariz., on 
June 13. sh x 

eo. 


CHARLES B. JAHNKE, president and gen- 
eral manager of The Cooper-Bessemer 
Corporation, died of a heart attack at 
Mercy Hospital in Mount Vernon, Ohio; 
May 6. He was 52 years old. 

* 


CHARLES E. MILLER, a representative in 
Chicago of the Universal Locomotive Arch 
Company, died suddenly of heart failure in 
that city on June 8. Mr. Miller has been 
with the Universal Locomotive Arch Com- 
pany for 20 years and previously served 
with the American Arch Co., Inc., and the 
Chicago & North Western. 
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FLANNERY BOLT COMPANY 
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General 


Pepro C. Moraes has been appointed 
general superintendent of motive power and 
machinery of the National Railways of 
Mexico, with headquarters at Mexico City, 
D. Е. 


Freverick T. Н. JAMES, master mechanic 
of the Morris and Essex division of the 
Delaware, Lackawanna & Western, with 
headquarters at Hoboken, N. J., has been 
appointed assistant to chief of motive 
power, with headquarters at Scranton, Pa. 
Mr. James was born on March 16, 1894, at 


Frederick T. H. James 


Buffalo, N. Y. He attended the public 
schools and studied machine shop practice 
at the Y. M. C. A., Buffalo. Following 
a business college course, he entered civil 
service. From 1906 to 1909 he served an 
apprenticeship and in September, 1909, be- 
came an enginehouse utility worker on the 
Lackawanna at East Buffalo. For some 
months in 1911, Mr. James was assigned 
to the master mechanic's office ‘in connec- 
tion with the compilation of special locomo- 
tive performance reports, later being 
promoted to coal-chute foreman at the East 
Buffalo enginehouse, and then acting as a 
machinist at the East Buffalo locomotive 
shop. He became general “foreman at 
Groveland, N. Y., in October, 1915, and 
erecting shop foreman at East Buffalo in 
February, 1918. He then served in various 
positions until February, 1923, when he 
was assigned to the Buffalo division as 
special locomotive and boiler inspector. On 
November 1, 1923, he was transferred to 
Binghamton, N. Y. as day enginehouse 
foreman and on February 18, 1924, was 
promoted to general foreman at the Kings- 
land N. J., locomotive shop. Mr. James 
became master mechanic of the Morris 
and Essex division in May, 1939. 


B. V. JoHNson, assistant master me- 
chanic on the Los Angeles division of the 
Union Pacific, has been appointed main- 
tenance supervisor—Diesel motive power, 
a newly created position, with headquar- 
ters at Omaha, Neb. Mr. Johnson will have 
general supervision over the maintenance 
of Diesel switching locomotives at Omaha. 
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Personal Mention 


Рерко ANGELINI has been appointed as- 
sistant general superintendent of motive 
power and machinery of the National Rail- 
ways of Mexico, with headquarters at 
Mexico City, D. F. 


Master Mechanics and 
Road Foremen 


C. F. Deno, division master mechanic 
on the Canadian Pacific at Winnipeg, Man., 
has been appointed master mechanic of 
the Manitoba district, with the same head- 
quarters, succeeding W. J. Renix, who re- 
tired on May 3l. 


G. C. Bocanr has been appointed assist- 
ent master mechanic of the Southern Pa- 
cific Company (Pacific Lines), Shasta dis- 
trict, Sacramento Division, with headquar- 
ters at Dunsmuir, Calif. 


ARTHUR H. FIEDLER, who has been ap- 
pointed general master mechanic, Eastern 
district (Lines east of Livingston, Mont.), 
of the Northern Pacific, with headquarters 
¿t St. Paul, Minn., as announced in the 
May issue, was born on January 24, 1884, 


A. H. Fiedler 


at Fargo, Mont. He attended high school 
at Butte, Mont., graduating in 1902. On 
June 3, 1903, he became storeroom clerk 
on the Northern Pacifc. From Septem- 
ber, 1904, until September, 1907, he was a 
locomotive fireman. From the latter date 
until May, 1934, he served as a locomo- 
tive engineer, becoming road foreman of 
engines in May, 1934, and master mechanic 
in February, 1939, which position he held 
at the time of his recent appointment. 


Car Department 


L. E. HirsaBECK, general car inspector 
of the Chicago Great Western, who has 
been appointed to fill the newly created 
position of assistant superintendent of the 
car department, with headquarters as be- 
fore at Oelwein, Iowa, as noted in the 
April issue, was born on November 4, 
1897, at Marshalltown, Iowa. In 1915, he 
was graduated from high school at Seattle, 
Wash., and during the next year attended 
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Oberlin College. During the summer va- 
cation of 1915 he served as a car repair 
helper on the Chicago Great Western. In 
April, 1917, he enlisted in the U. S. Navy, 
and on September 19, 1919, returned to the 
Oelwein shops of the Chicago Great West- 


L. E. Hilsabeck 


ern and served successively as A. К. A. 
clerk, piecework inspector, and contract 
shop inspector of new equipment. In Jan- 
uary, 1930, he was appointed inspector 
foreman at the Oelwein freight and pas- 
senger terminal and in July, 1931, became 
car foreman, Oelwein Terminal. Mr. Hil- 
sabeck was appointed general car inspector 
in charge of freight and passenger cars in 
April, 1936. 


James PunckLL, foreman of the car de- 
partment of the Morris and Essex division 
of the Delaware, Lackawanna & Western, 
has been appointed master mechanic of the 


J. Purcell 


division, with headquarters at Hoboken, 
N. J. Mr. Purcell was born on July 18, 
1896, in Passaic, N. J. He attended both 
the public and high schools of Passaic, en- 
tering the employ of the D. L. & W. on 
May 2, 1913, as a machinist apprentice at 
Kingsland, N. J. where he later became 
a machinist. He entered the service of the 
U. S. Army in 1917 and in 1919, aíter 22 
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Freight locomotive No. 2540 of the Illinois 
Central System recently had its driving axle, 
engine truck and trailer friction bearings re- 
placed with TIMKEN Bearings at the rail- 
road's Paducah shops. 

After this anti-friction treatment 6 men were 
able to roll the engine and tender—in working 
order—along a level piece of track with com- 
parative ease. 


It's a foregone conclusion that No. 2540 will 


THE TIMKEN ROLLER BEARING COMPANY, 


ез 


TIMKEN | 


RAILWAY ROLLER BEARINGS 


Manufacturers of TIMKEN Tapered Roller 
Bearings for automobiles, motor trucks, 
railroad cars and locomotives and all kinds 
of industrial machinery; TIMKEN Alloy 
Steels and Carbon and Alloy Seamless 


Tubing; and TIMKEN Rock Bits. 


July, 1941 


be able to haul heavier loads, will possess 
greater availability for service, use less fuel 
and cost much less for maintenance now it is 
equipped with roller bearings. 


The locomotive has been assigned to the 
Illinois Central's crack freighter MS-1 oper- 
ating overnight between Chicago and Memphis. 


Put your new and existing motive power on 
TIMKEN Bearings and enjoy the benefits of 
anti-frictionization. 


CANTON, OHIO 


"җу; | 


months in France, returned to the D. L. 
& W. as a machinist at the Hoboken en- 
ginehouse. He became a supervisor in 
1923; in 1930 supervisor, electrical repair 
and maintenance shop, electrified suburban 
territory, and in 1939 foreman, car depart- 
ment, Morris & Essex division. 


C. W. GRAHAM, car shop superintendent 
of the Wabash, who has been appointed as- 
sistant superintendent of the car depart- 
ment, with headquarters as before at De- 
catur, Ill, as announced in the May issue, 
was born at Athens, Ohio, on September 
16, 1884, and entered railway service in 
January, 1907, as a switchman on the 
Hocking Valley (now part of the Chesa- 
peake & Ohio) at Nelsonville, Ohio. In 
1908 he entered the employ of the Michi- 
gan Central as a car repairer and was later 
promoted to general car foreman at Sag- 


Charles Wesley Graham 


inaw, Mich. In July, 1910, Mr. Graham 
went to Saginaw, Mich., as chief car in- 
spector of the Pere Marquette and a year 
later became general freight-car foreman 
of the Missouri-Kansas-Texas at Sedalia, 
Mo. He returned to the Pere Marquette in 
August, 1915, as division general car fore- 
man at St. Thomas, Ont, and in March, 
1916, went to Muskogee, Okla., as master 
car builder of the Kansas, Oklahoma & 
Gulf. In September, 1920, he went with the 
Wabash as general car foreman at St. 
Louis, Mo., and later served as division 
general car foreman at Moberly, Mo., and 
Ft. Wayne, Ind. In the latter part of 1933, 
Mr. Graham was appointed car-shop super- 
intendent, with headquarters at Decatur. 


О. A. WaLrACE has been appointed su- 
perintendent of the car department of the 
Atlantic Coast Line, with headquarters at 
Wilmington, N. C. 


Shop and Enginehouse 


G. LAMBERG, shop superintendent of the 
Chicago, Milwaukee, St. Paul & Pacific, at 
Minneapolis, Minn., has retired. 


C. L. Sparks has been appointed gen- 
eral foreman of the Southern Pacific Com- 
pany (Pacific Lines), Shasta district, with 
headquarters at Dunsmuir, Calif. 
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S. C. Ѕв.вү has been appointed day en- 
ginehouse foreman of the Southern Pacific 
Company (Pacific Lines), with headquar- 
ters at Klamath Falls, Ore. 


Е, A. Lonco has been appointed general 
boiler inspector on the Southern Pacific, 
with headquarters at San Francisco, Calif. 


I. W. Martin, general foreman locomo- 
tive shops of the New York Central, west 
of Buffalo, at Collinwood, Ohio, has been 
appointed superintendent of shop with head- 
quarters at West Albany, N. Y., locomotive 
shop. 


Henry M. SuknRARD, who has been ap- 
pointed superintendent of shops on the 
Baltimore & Ohio, with headquarters at 
Glenwood, Pa., as noted in the June issue 
of the Railway Mechanical Engineer, was 
born on April 28, 1888. He attended grade 
and high schools and entered railroad serv- 
ice on March 3, 1903, as a messenger in 
the office of the superintendent of motive 
power of the B. & O. In April of the 
same year, Mr. Sherrard became a ma- 
chinist apprentice. From 1907 to 1915, he 
was a machinist at Newark, Ohio. He 
was piecework inspector at Newark for a 
period of one year, and in 1916 became 
assistant machine shop foreman. In 1918, 
he became machine shop and general fore- 


H. M. Sherrard 


nian and in 1925 was transferred to Glen- 
wood (Pittsburgh), Pa. as general ma- 
chine shop foreman. In May, 1930, he 
became  motive-power inspector of the 
Western Lines and on December 21, 1937, 
was appointed master mechanic at Grafton, 
W. Va., which position he held at the time 
of his recent appointment. 


Obituary 


Pace Н. MrrcnteLL, superintendent of the 
car department of the Delaware, Lacka- 
wanna & Western, with headquarters at 
Scranton, Pa., died suddenly on June 14, 
at the age of 52. Mr. Mitchell was born 
on February 23. 1889, at Prescott, Ark., 
and entered railroad service on June 1, 
1907, in the car department of the St. 
Louis-San Francisco, where he served 
until June, 1908. From August 1, 1908, to 
July 1, 1910, he was car repairer on the 


Prescott & North Western, He became 
car inspector on August l, 1910, on the 
Memphis, Dallas & Gulf at Nashville, Ark., 
on January 1, 1912, was appointed inspector 
on the latter road and was subsequently 
promoted to general inspector. On August 
7, 1916, he became air-brake inspector and 
Daker heater man with the San Antonio, 


P. H. Mitchell 


Uvalde & Gulf. He became general fore- 
man and master car builder on the Mem- 
phis, Dallas & Gulf on February 4, 1917, 
and four years later entered the employ 
of the Texas & Pacific as general car 
inspector. Mr. Mitchell entered the service 
of the Lackawanna on April 4, 1936, as 
general car inspector and two years later 
was appointed master car builder. Оп 
October 16, 1939, he became superintendent 
of the car department. 


Joun Екилкот MUnLFELD, consulting 
engineer and leader in the development 
and design of motive power and rolling 
stock, died on ]une 19 at Harkness Pa- 
vilion, New York, of a heart attack, after 
an illness of two weeks, at the age of 68. 
Mr. Muhlfeld was born at Peru, Ind., on 
September 18, 1872, and entered railroad 
service during the summer of 1890. After 
serving in various capacities on the Wabash 
and its predecessors, and with Canadian 
roads, he entered the service of the Balti- 
more & Ohio in 1902, serving successively 
as assistant to general superintendent mo- 
tive power, superintendent motive power 
and general superintendent motive power. 
From 1910 to 1912 Mr. Muhlfeld was vice- 
president and general manager in charge of 
reconstruction, Kansas City Southern. at 
Kansas City, Mo. During 1912 and 1913 
he investigated steam railway practices in 
European countries, and since the latter 
year has been a consulting engineer, with 
offices at New York. Mr. Muhlfeld was 
the author of many papers on various 
phases of railway operation and manage- 
ment published in railway, scientific and 
technical journals. His principal activities 
included railway improvement, rehabilita- 
tion. valuation and development of railway 
motive power. rolling stock, shop machin- 
ery, tool and power-plant equipment, etc. 
During the first World War he developed 
the use of powdered coal as substitute for 
fuel oil in marine service. 
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OR the small shop which does not have 
enough driving box work to justify the 

installation of a BULLARD Driving Box 


Borer, we recommend the unit illustrated 


above. 


It is a standard 42” V.T.L. equipped with the regulation face plate jaws and a special heavy boring bar attached to 


the turret in such a manner that absolute rigidity is assured. 


Both the jaws and bar can be quickly removed and the turret tooled up for standard V.T.L. jobs. The above unit, 


which is installed in a Western R. R. shop, is effecting unusual savings. lllustrations show machining of driving boxes 


and crown brasses. 
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RAILWAY 
MECHANICAL ENGINEER 


Research and Design of Modern 


Steam Passenger Locomotives" 


Part I 


Iw recent years, much valuable information and data 
on the modern steam locomotive, its elements and ad- 
juncts, have been published or otherwise made available 
by many eminent engineers interested in railroad motive 
power. As a result of these painstaking efforts, the 
subject as a whole and the factors into which it sub- 
divides have been particularly well covered. Neverthe- 
less, when dealing with the subject of motive power 
from the standpoint of meeting the constantly changing 
needs of the modern railroad, even over a relatively 
short period of time, it soon becomes evident that the 
problems to be faced and solved are both complex and 
numerous and usually urgent. 

With these circumstances indicated, it will be the 
author’s main purpose to review the practical aspects 
of the problems which have been involved in supplying 
high-capacity steam motive power for fast and heavy 
service on the New York Central during the last 15 
years; to recite the several design and performance 
objectives, as determined in advance for this motive 
power; to submit information indicating the extent to 
which these objectives haye been attained, as checked 
through performance tests under regular passenger- 
train operating conditions ; and, finally, to express some 
thoughts on trends for the near future in design im- 
provement. 

While many of the problems confronted are similar 
to those encountered on other large railroads and the 
solutions in a number of respects are alike, it is desired 
to discuss specific matters which can be directly han- 
dled and to avoid the use of generalities so far as 
practicable. For these reasons, the content of this paper 
has been confined to the motive power of the New 
York Central. 

It is not the intention to detail the features of the 
motive-power units here included but instead to limit 
the descriptive matter to major characteristics of design, 
supplemented in some instances by reference to special 
equipment items and to avoid, as far as practicable, 
Tepetition of what is already well known or is readily 
procurable from various sources. 


Historical Background 


In 1904. when the Consolidation, Ten-Wheeler, 
Atlantic, and Prairie types were still the conventional 
freight and passenger locomotives in common use for 
heavy duty on the New York Central, the first of a 
series of Pacific type locomotives. Class K-80, was 


* Paper contributed by the Railroad Division and presented at the semi- 
annual meeting of The American Society of Mechanical Engineers at Kan- 
sas City, Mo., on June 17, 1941. This paper will be published in two 


parts. 
t Chief engineer, motive power and rolling stock, New York Central. 
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By P. W. Kiefer! 


The development of passenger 
locomotives on the New York 
Central showing the methods 
used to satisfy the continued 
demands for increased power 


introduced on the Michigan Central. During the fol- 
lowing vear, passenger locomotives of the same tvpe 
were placed in service on the Boston & Albany and 
on the Cleveland, Cincinnati, Chicago & St. Louis. In 
1907, the New York Central and the Lake Shore and 
Michigan Southern, now New York Central Lines West. 
received modifications of this type in the form of some- 
what larger locomotives, designated as Class K-2. 

These engines successfully handled the work assigned 
to them and succeeding lots of the same type were 
installed until 1911, when a somewhat heavier and 
more powerful Pacific type was produced. This design is 
known as the Class K-3, a considerable number of which 
are still in active service. 


Continuing Demand for Increased Power 


Shortly after the introduction of the last of the K-3 
class, it became evident that a further substantial increase 
in power was required and an attempt was made to 
meet this demand by a yet larger Pacific, having 25-in. by 
28-in. cylinders instead of 2314-in. by 26-in., and with 
firebox and boiler capacity increased proportionately. 
With 79-in. driving wheels and a working boiler pres- 
sure of 200 Ib. per sq. in., these locomotives developed 
a rated tractive force of 37,650 lb. which, by the use 
of a booster, was increased to 47,350 Ib. This design 
was designated as Class K-5, and, in view of its in- 
creased size, hand firing was no longer practicable for 
capacity operation, so mechanical stokers were installed. 

The progressive development of the Pacific type from 
the original Class K-80 on the Michigan Central, built 
in 1904, to the latest Class K-5, built in 1926, is shown 
in Table I, the principal characteristics of each typical 
design being indicated. Fig. 1 shows the drawbar pull 
and drawbar horsepower versus speed for each of these 
distinct designs, the curves being typical of actual per- 
formance on the road under regular operation with 
locomotives in good condition. 

The K-5 class, built in 1925 and 1926, was supplied 
with a tender carrying 15.000 gallons of water on six- 
wheel trucks, which marked the introduction of the 
large-capacity tender for New York Central passenger 
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Table I—Progressive Development of the New York Central Pacific- 
and Hudson - Type Locomotives 


Class ҮТҮКТҮ uk e uv TTE K-80 K-2a 
Туре: ада нна 4-6-2 4-6-2 
Year Бый... 1904 1907 
Cylinders, number, diameter and stroke, 

ИС айак КККК e peser e te deam ENS 2—22 x 26 2—22 x 28 
Wheels, diameter outside tires, in.: 

Driving. ао tah oes 75 
Max. tractive force, engine, Ib. 28,500 29,160 
Max. tractive force, booster, lb. ...... eee eee te eee 
Weights in working order, lb.: 

On drivers e эу ка лока 142,500 173,000 

Total engine ..................... 224,000 268,000 
Tender: 

Water capacity, gal. .............. 6,000 7,500 

Fuel capacity, tons ............... 14 12 
Trucks ..... Wein. acri ЖР € pA ® Sii S К. 4-wheel 4-wheel 
Boiler: 

Steam pressure, Ib. per sq. in. .... 200 200 

Diameter, first ring, inside, in. .... 10% 70% 

Diameter, largest outside, in. ...... 751/1в 83 

Grate area, sq. ft. ............... 50.2 56.5 
Heating surfaces, sq. ft.: t 

Evaporative ...................... 3,283 3,789 

Superheating ............. 672 724 

Comb. evap. and superheat. 3,955 4,513 
Wheel bases, ft. 

Driving ... 3— 14—0 

Engine, total .. 33—71 36--6 
Horsepower: 

Max. indicated ................... 1,700 at 2,000 at 

39 m.p.h 45 m.p.h. 
Max. drawbar ................... 1,430 at 1,655 at 
35 m.p.h. 40 m.p.h. 


K-3q K-5b J-le Ja 
4-6-2 4-6-2 4-6-2 4-6-4 4-6-4 
1923 1925 1926 1931 1957 
2—23 x 26 2—24 x 26 2—25 x 28 2—25 x 28 2—22' x 29 
79 79 79 79 79 
30,900 32,200 37,650 42.360 43,440 
9,700 9,700 9,700 10,900 12,100 
194,500 169,000 185,000 190,700 201,500 
295,500 278,000 302,000 358,600 385,100 
8,000 10,900 15,000 15,000 14,009 

12 16% 16 24 30 
4-wheel 4-wheel 6-wheel 6-wheel 6-wheel 
200 200 200 225 275 

70% 70% 79% 821/18 8054 

83 83 84 87% 911; 

56.5 56.7 67.8 81.5 82.0 
3,424 3,421 3,952 4,484 4.187 
832 839 1,150 1,951 1,745 
4,256 4,260 5,102 6,435 5,932 
14—0 13—8 13—8 14—0 14—u 
36—6 36—5 36—11 40—4 40—34 
2,100 at 2,140 at 3,200 at 3,900 at 4,725 at 
45 m.p.h 45 m.p.h 54 m.p.h 67 m.p.h. 75 m.p.h 
1,720 at 1,750 at 2,530 at 3,240 at 3,880 at 
40[ m.p.h. 40 m.p.h. 45 m.p.h 58 m.p.h 65 m.p.b 


operation, the progressive elimination of service stops, 
and the extension of locomotive runs. 

A survey undertaken in 1926 of the facts and condi- 
tions as related to the necessity for a further increase 
in the power of mainline passenger locomotives, to- 
gether with consideration of probable future needs, led 
quickly to the definite conclusion that a unit of an entirely 
new design and type must be developed. 


A New Type Locomotive 


The basic problem presented was to create a design 
of locomotive having the íollowing characteristics, as 
compared with the Pacific types heretofore used: (1) 
Somewhat greater starting tractive force with increased 
horsepower capacity and} maximum output at much 
higher speed; (2) boiler of ample sustained capacity to 
satisfy the cylinder requirements for maximum power 
development, under severe weather and other conditions ; 
(3) weight distribution, wheel loads, and counterbalance 
to be such that impact forces and rail stresses could be 
confined to lower limits than heretofore observed, thus 
contributing to higher standards of track maintenance 
and obtaining better train riding characteristics; (4) 
increased thermal efficiency; (5) clearances to permit 
operation without restriction; (6) symmetrical appear- 
ance with smooth lines, free from the effects of mis- 
cellaneous appliances, piping, and other details and, (7) 
a high degree of reliability for uninterrupted service 
under conditions of dense traffic, especially on the east- 
ern section, requiring relatively simple but adequate 
machinery, combined with the use of well proved auxil- 
iary equipment, such as feedwater heaters and mechanical 
stokers. 

After the preparation of several preliminary designs, 
in which the American. Locomotive Company, the Super- 
heater Company, and others cooperated to the fullest 
extent, the conclusion was reached that the objectives 
could be most efficiently attained by using a 4-6-4 wheel 
arrangement which would satisfy the requirements for 
capacity and weight and avoid the addition of a fourth 
pair of driving wheels, with a resultant increase in size, 
weight, and first cost, as well as higher maintenance 
costs. 

This arrangement represented the first locomotive 
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having six driving wheels built with four-wheel leading 
and trailing trucks for service in America. 

To meet the demand for exceptional steaming capacity 
at sustained high speed with heavy load, the size and 
proportions of the boiler were given first consideration, 
ample heating surfaces being essential, with extra-large 
superheater and a grate area sufficient to insure an 
economical rate of firing under maximum conditions of 
steam generation. To carry the added weight thus im- 
posed on the rear of the locomotive, without excessive 
loads on trailing or coupled axles, the four-wheel trail- 
ing truck was used, thus securing the advantage of 
providing for large firebox capacity with comparatively 
light individual axle loads and consequent low rail 
stresses. The boiler as finally designed had the following 
general dimensions and proportions: 


Boiler: 
Firebox, length, in. erise tiant En DARE cece cee hn 130 
Firebox, width, in: rM 90:4 
Volume of firebox, cu. ft. ............................... 428 
Diameter of boiler at smokebox, in. .. wA ac ey e 08 alee 321/1« 
Diameter of boiler at back tube sheet, 87 $4 
Tubes. number and diameter, in. . 201-31, 
Flues, number and diameter, in. 37-214 
Length over tube sheets, ft.-in. . 20-6 
Net gas arca through tubes and 9.67 
Grate area, sq. ft. 81.50 

Heating surfaces, sq. ft.: 
Tubes and flues ................. cies, m 4,203 
FireboX (o. ss eres exe Bivens Seal PHS ЖЫ 281 
Evaporative, Total ............ ж tesa «Ле ЕДЕ eee 4,484 
Superheating (Type Ку а ЫТЫК БЕЕК ЖЖ ОУК ee he ЖУУ 1,951 
Comb. evap. and Superheat. ............................. 6,435 


In developing the boiler design, the provision of a 
combustion chamber was carefully considered but, be- 
cause of serious difficulties then being experienced with 
riveted-seam construction, it was finally omitted. 

To reduce the pressure drop and other losses and to 
provide for more efficient use of the steam in the cylin- 
ders, the steam and exhaust passages were enlarged, as 
compared with the K-5 Pacific type, and a front-end 
throttle was installed. A large-volume steam chest with 
14-in. valves, similar to those of the K-5 class, was 
retained. 

Other special features included air compressors 
mounted on the front deck for improved weight dis- 
tribution and, for the first time, a specially designed 
cast-steel pilot and drop coupler, providing a surface 
free from the projection of coupler and pocket for 
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clearing effectively possible obstructions on the right of 
way. The centrifugal-type boiler feed pump was first 
introduced on this design with the heater located in a 
recessed portion of the smokebox top and a large portion 
of the piping placed under the jacket. Careful attention 
was given to the arrangement of controls and gages in 
the cab for convenient access and clear vision. 

Table I also shows the principal dimensions and 
weights for the Class J-le which are the same as those 
finally determined for the first sample J-1a, No. 5200,* 
built in 1927, except that the weight on drivers was 
182,000 Ib. and total engine weight was 343,000 Ib. А 
tender with four-wheel trucks was used with this first 
engine having a capacity of 10,000 gallons of water and 
18 tons of coal. 

From 1927 to 1931, a total of 205 of these locomo- 
tives, designated as the Hudson type, were received 
and placed in service. ў 

Subsequently, all of the J-1 class were dynamically 
counterbalanced to provide smoother operation and to 
permit the use of shorter running cut-off, as well as to 
improve the track effects. Roller bearings were installed 
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= = —Main Engine and Booster 


Drawbar Horsepower 


Orawbar Pull- Thousand Pounds 


Speed- Miles Per Hour 
Fig. 1—Drawbar pull and horsepower vs. speed—Class K locomotives 


on all engine and tender trucks and to the driving wheels 
of eight locomotives. All engines received speed re- 
corders, later augmented by cut-off selection equipment. 

Cast-steel beds with integral cylinders were applied, 
the engines already being equipped with one-piece cast- 
steel tender frames, engine-truck, trailer-truck, and 
tender-truck frames. The substitution of integral con- 
struction for the multiple-bolted parts of earlier locomo- 
tives eliminated a large number of bolts and contributed 
to increased availability and continuity of operation with 
substantial reduction in maintenance costs. 

At the end of 1940, a total of 437 locomotives of this 
4-6-4 type had been placed in service in the United States 
and Canada, including the 275 on the New York Cen- 
tral. The total weight in working order for each of 
these locomotives ranged from 310,000 to 415,000 Ib. 
with corresponding variations in maximum tractive force. 


Performance and Capacity Tests, J-1 Hudson Type 
Versus K-5 Pacific Type 


Class J-la No. 5200 was subjected to complete per- 
formance and capacity testsf shortly after delivery in 
1927. Because of the total engine weight being held 
to 343,000 Ib. and the smaller and lighter tender used, 


* "Hudson Type Locomotive on N. Y. C.," Railway Mechanical Engineer, 
March, 1927, pp. 139-141. 
. +A summary of these tests appeared on page 1420D13, June 20, 1928, 
issue of the Railway Age June Dailies. 
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this locomotive delivered a maximum drawbar horse- 
power of 3,300 at 58 m.p.h. However, subsequent im- 
provements already referred to increased the weight of 
the Hudson-type locomotives and, consequently, the 
principal test results here given are for the last-built 
and heavier class J-le tested in 1937. 

The complete performance and capacity tests of Classes 
J-le (No. 5339) and K-5b (No. 8363) were conducted 
under spring and summer weather conditions over the 
Mohawk Division of the New York Central between 
Albany and Syracuse, a distance of 140 miles. This 
division is generally representative in profile and operat- 
ing characteristics of the main line between New York 
and Chicago with the exception of the severe though 
comparatively short grade westbound between Albany 
and West Albany, a distance of about 3 miles, where 
the maximum grade is 1.63 per cent on a curvature of 
3% deg. With a total rise westbound of 384 ft. in the 
140-mile division over a rolling profile, the average grade 
is 0.05 per cent with a maximum of about 0.5 per cent 
for approximately 1.5 miles westbound and about 0.75 
per cent for slightly over 2 miles eastbound. 

All tests were made under service conditions of 
operation, the trains consisting of empty standard steel 
passenger coaches varying in number from 10 to 20 
which, with a dynamometer car, provided train weights 
of 780 to 1,465 tons. These trains were selected as repre- 
sentative of normal daily operation expected of the loco- 
motive. Average test results demonstrated that the class 
J-1 Hudson type surpassed all previous New York Cen- 
tral locomotives in maximum horsepower, coal and 
water consumption per horsepower, weight per horse- 
power, and over-all efficiency. 

A comparison of the principal results obtained for a 
single division run with representative trains is given in 
Table II. It should be especially noted that, except for 
the maximum power characteristics which may be dupli- 
cated at will with full boiler pressure and locomotive in 
good condition, the results shown are on the basis of 
over-all averages for the complete division runs, and 
indicate regular daily service performance rather than 
maximum values for short periods or under controlled 
conditions for the separate items. 


Table II —Comparison of Test Run for 
K-5 and J-1 Locomotives 


Maximum output 
— Improvement, 


K-5 1-1 J-1, per cent 
Tractive force with booster, Ib. 48,750 55,100 13.0 
Main engine tractive force, lb... 40.000 45,400 13.5 
Main engine drawbar pull, lb... 37,000 41,300 11.6 
Cylinder horsepower .......... 3,200 3,900 22.0 
at 54 m.p.h. at 67 m.p.h. 24.1 
Drawbar horsepower ......... 2,530 3,240 28.1 
at 45 m.p.h. at 58 m.p.h. 28.9 
AVERAGE-PERFORMANCE DATA 
Number of cars and weight in 
tons. .l2noc5nceriin£i14 e) 15—1,053 18—1,244 
Average working speed, m.p.h... 51.2 55 
Average firing rate, lb. dry coal 
Per hr- «vue cst etch КА. 5.867 6,940 
Water delivered to boiler, Ib. 
рег Bf ex ds калун gl 40.636 57,200 
Evaporation per lb. of dry coal, 
ПОЗИ ОИ rS 6.94 8.24 18.7 
Combined efficiency — boiler, 
feedwater heater and super- 
heater, per cent ........... 67.8 74.6 10.0 
Steam per indicated horsepower- 
hour, : 
Cylinders only ............. 15.42 15.44 
Including auxiliaries ....... 17.00 17.28 
Dry coal per indicated horse- 
power-hour, Ib.: 
Cylinders only ............. 2.22 1.94 12.6 
Including auxiliaries ....... 2.46 2.10 14.6 
Coal as fired per car mile, lb... 722 7.03 3.6 
Weight per indicated horse- 
power, lb. ETEO ESS 94 90 4.3 
Based on working - order 
weight, lb. ........... ss. 302,000 352,000 
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Comparative curves representing the drawbar pull and 
drawbar horsepower versus speed are shown in Fig. 2, 
which also includes curves for locomotives of more recent 
design as discussed later. With a starting effort approxi- 
mately 12 per cent greater than the K-5, increasing to 
37 per cent more at a speed of 70 m. p. h., and with an 
increase of 28 per cent in maximum drawbar horsepower 
at a speed 29 per cent higher, the weight per horsepower 
of the J-1 Hudson type has been decreased. 


The Improved Hudson Type, Class J-3 


As early as 1931, when the last of the J-1 class was 
built, consideration was already being given to the future 
development of this type in anticipation of greater power 
demand necessitated by the constantly increasing weight 
of trains and shortening of schedules. In order to re- 
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Fig. 2—Drawbar pull and horsepower vs. speed for various types of 
New York Central locomotives 


duce weight and also to gain some experience in the 
use of alloy steel of high tensile strength, with a view 
toward increasing the steam pressure, three of these lo- 
comotives were equipped with nickel-steel boilers. Two 
of the three also had roller bearings on all wheels except 
on the trailing truck, and the entire lot had roller bear- 
ings on the engine truck and tender wheels. 

Subsequently, one of the three, No. 5344, received 
lightweight roller-bearing rotating and reciprocating 
parts and the counter-balance was reduced proportion- 
ately, providing lower rail stresses and improved riding 
qualities. At this time, the boiler pressure was raised 
from 225 to 250 lb. per sq. in. and the cylinders were 
bushed to preserve the same starting tractive force and 
adhesion factor as on others of the same class. 

As previously explained, successive lots of the J-1 
class has received various improvements when built and 
subsequently with gradual increase in the weight of en- 
gine and tender. The weights of the original class J-la 
and the latest class J-le compare as follows: 


Original J-la Latest J-1e 


On engine truck, lb. ......................... 63,500 5,700 
On: drivers, 1Б;: 2. able аА 2,000 190,700 
On four-wheel trailing truck, lb. .. » 102,200 
Total engine, working order, lb. ............... ‚00 358,600 
Tender, fully loaded, lb. ............ ......... 212,200 5, 


On the basis of the J-1 test results, the experience 
accumulated with the altered locomotives of this class, 
and other considerations, the general objectives for the 
new design were set as follows: (1) Maximum cylinder 
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horsepower approximately 20 per cent greater at a much 
higher speed; (2) boiler pressure 275 lb. per sq. in. 
versus 225 lb. per sq. in.; (3) equal main-engine start- 
ing tractive force, with some additional help from 
booster because of increased pressure; (4) boiler and 
superheater proportioned for higher capacity demand 
and to insure ample supply of steam under all conditions : 
(5) approximately same over-all length and clearance 
limitations; (6) highest capacity tender possible within 
the then total length limitation, and (7) least possible in- 
crease in weight, and weight distribution no less favor- 
able from track standpoint. 

Careful study of the situation indicated that, with the 
utmost attention to all details of design, these objectives 
could be attained and still adhere to the 4-6-4 wheel ar- 
rangement rather than using another pair of driving 
wheels, thus effecting substantial savings in size, weight, 
first cost, and operating expense. 

In the development of the new design, the cooperation 
given by The American Locomotive Company, the 
Superheater Company, the Timken Roller Bearing Com- 
pany, and others was of the utmost value. 

Fifty of these locomotives were built in the fall of 
1937 and the spring of 1938,* ten of which were stream- 
lined and five of these had roller bearings on main and 
side rods. The principal dimensions and proportions 
are shown in Table I. A large-volume steam chest with 
14-inch diam. valves, similar to the J-1 class, was re- 
tained but the steam passages from dome to exhaust 
were enlarged in proportion to the cylinder area to pro- 
vide free passage of the steam and reduce losses in 
transmission. 

Special design and equipment features were as follows: 
Roller bearings applied to all wheels; reciprocating parts 
of special lightweight design ; revolving parts reduced in 
weight; dynamic counterbalancing ; reverse-gear cylinder 
located on center line of engine to assist in reducing 
irregularities or inequalities in valve travel due to deflec- 
tion or other causes; speed recorder and cut-off selec- 
tion equipment, and rubber twin-cushion double-acting 
draft gear at rear of tender to eliminate free slack in both 
directions of gear movement substituting controlled res- 
iliency to obtain smooth and efficient operation of trains. 
The ten streamlined engines received tight-lock couplers. 
The requirements for increased cylinder power and con- 
sequent greater boiler capacity and higher working 
steam pressure, together with the roller-bearing equip- 
ment, improved brakes, additional sand-box capacity, and 
certain minor items, indicated a weight increase of about 
14,750 Ib. over that of the latest Class J-le, but, as 
previously stated, one of the major objectives was to 
hold the weight as closely as possible to that of the J-1 
class and to accomplish this the following features were 
incorporated in the design: Nickel-steel boiler-shell 
sheets; cast-steel unit-bar grates; high-tensile steel drop 
coupler; USS Cor-Ten steel main air reservoirs ; alum- 
inum cab, running boards, casings, and gage board; 
magnesia-block lagging of light weight; tubes and flues 
to close tolerance; booster exhaust piped to tender in- 
stead of to stack ; integral cast-steel frames and cylinders. 
cradle, engine-truck and trailing-truck frames of light- 
ened design; lightweight new-design valve gear, and 
lightweight reciprocating parts and alloy-steel rods which 
also contributed to the saving in weight. 

The resulting weight reduction amounted to 13,350 
lb., making the net addition only 1,400 Ib. with a total 
weight of engine in working order of 360,000 lb., of 
which 201,500 Ib. were placed on the drivers. With this 


* “The New York Central Receives Fifty Powerful 4-6-4 Locomotives,” 
Railway Mechanical Engineer, May, 1938, pp. 165-173. 
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Table III—Performance of J-3 Class Locomotive 
Compared With J-1 Class 


Maximum power 


Improvement, 
1-1 1-3 J-3, per cent 
Tractive force with booster, Ib. 55,100 55,000 
Main engine tractive force, lb... 45,400 45,000 
Main engine drawbar pull, lb... 41,300 41.500 eave 
Cylinder horsepower .......... 3,900 4,725 21.10 
at 67 m.p.h. at 75 m.p.h. 11.90 
Cylinder horsepower per pair of 
driving wheels ............. 1,300 1,575 21.10 
Drawbar horsepower ......... 3,240 : 3,880 19.75 
at 58 m.p.h. at 65 m.p.h. 12.10 


AvERAGE PERFORMANCE, Division Run or 140 MILes 
Number of cars and weight in 


tons bL ew EE reu 18—1,244 18—1,253 
Working speed, m.p.h. ........ 55 59 
Firing rate, dry coal рег hr., lb. 6,940 6,419 
Water delivered to boiler per 
lir dbi oet een ES 57,200 54,900 
Exaporation r und of dr 
cos Ib. ed es Hoe И 8.24 8.32 1.00 
Combined efficiency; boiler, feed- 
water heater, and superheater, 
per cent 2... cee esc eee eens 74.60 76.30 2.30 
Steam per indicated horsepower- 
hour, : 
Cylinders only ............. 15.44 14.76 4.40 
Including auxiliaries .. .... 17.28 16.89 2.30 
Dry coal per indicated horse 
power-hour, lb.: 
Cylinders only ............. 1.94 1.84 5.15 
Including auxiliaries ....... 2.10 2.03 3.30 
Coal fired per car mile, 1Ь..... 7.03 6.21 11.70 
Weight per indicated horse- 
power, lb. ............... 90 76 15.50 
Based on weight of engine in 
working order, as tested, lb. 352,000 360,000 


total weight and the distribution obtained, together with 
the use of reduced-weight rotating and reciprocating 
parts and dynamic counterbalancing, the calculated 
stresses on the track structure were satisfactory and well 
within permissible limits. 


Performance and Capacity Tests, J-3 Versus J-1 


The tests of the J-3 were conducted with engine No. 
5408 during the last three months of 1937, over the 
Mohawk Division under regular service conditions of 
operation, the trains consisting of 22, 17, and 10 cars, 
which, with the dynamometer car, furnished weights 
back of the tender of 1,609, 1,244, and 766 tons, or 
heavy, medium, and light weight trains. 

The principal results of representative performance 
are given in Table III, the figures for the class J-1 being 
repeated for ready comparison. 

The drawbar pull and drawbar horsepower throughout 
the speed range are included in Fig. 2, with other types 
for comparison. Fig. 3 also shows the cylinder tractive 
effort and horsepower for the J-3a class only. 

While the same main-engine starting tractive effort 
has been obtained in the new design, as desired, the 
drawbar pull at 70 m.p.h. has increased nearly 25 per 
cent, and the maximum drawbar horsepower is 20 per 
cent greater at a speed 12 per cent higher than the J-1. 
Coal and steam consumption per horsepower-hour have 
been decreased with a reduction of 15 per cent in weight 
per horsepower. An average thermal efficiency of 6.06 
per cent at the drawbar was obtained for a complete 
division run, corresponding to 9.6 per cent at the cylinder. 


Thermal Efficiency at Tender Drawbar 
Referred to fuel 


Reference to this value for the conventional-design 
steam locomotive usually affords an opportunity for con- 
siderable argument, although it is a fact that, during 
Tecent years, gradual improvement in this respect has 

n achieved. : 

Without questioning the fact that it is highly desirable 
to improve this performance characteristic, it is prudent 
to review some of the reasons for the relatively low 
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thermal-efficiency value, and to consider the practical 
advantages inherent in this form of motive-power plant. 

The conventional locomotive is a noncondensing self- 
contained and self-propelled unit, confined within close 
and definite limits of weight, height, width, and in most 
cases length, because of operating clearance and load 
limitations. The necessarily high horsepower require- 
ment naturally is accompanied by a high combustion rate 
and B.t.u. heat release per cubic foot of firebox volume 
per hour. Furthermore, this complete power plant, in- 
cluding all auxiliary equipment and its own fuel and 
water supply, is handled successively by different crews 
of only two men each at high speeds in dense traffic 
under widely and rapidly fluctuating load requirements. 

Steam-locomotive efficiency at the tender drawbar is 
affected by the non-power-producing wheels and by the 
weight carried thereby. The modern tender when fully 
loaded may represent the equivalent of one and a half 
loaded 70-ton coal cars or more. However, the hauling 
of this nonadhesive weight is amply justified through 
sustained power output and the attendant advantages 
obtained. 

Simplification of design, particularly with respect to 
cylinders and valve gear, penalizes the thermal efficiency, 
but repayment is secured and augmented in terms of high 
serviceability and reasonable freedom from excessive 
maintenance troubles. Moderate first cost for an active 
motive-power unit is essential unless the net return on 
additional investment can be clearly established. The 
measure of the value of a locomotive is its use, idle 
motive power representing a total loss of investment and 
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Fig. 3—Tractive force and horsepower vs. speed; and drawbar pull and 
horsepower vs. speed for Class J3A locomotives 


a constant expense. It is currently demonstrated that 
economically, maximum over-all performance efficiency is 
secured through the use of a unit capable of providing 
uninterrupted service and consistently high mileage 
throughout its life, with the best available design of 
boiler, cylinder, and related parts to fulfill these 
conditions. 

As previously noted, the J-3 class was equipped with 
roller bearings throughout. including the driving wheels. 
The possibility was recognized that forced vibrations of 
the unsprung mass of the closely fitted roller-bearing . 
driving-wheel assemblies caused by the overbalance and 
the elastic foundation of the track structure might be 
sufficient during high-speed slipping to cause the wheels 
to lift from the rail. 

(To be concluded) 
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Delaware & Hudson 


Well-Hole Car 


Tue first of five 98-ton well-hole cars being built at the 
Oneonta, N. Y., car shops of the Delaware & Hudson 
was completed and placed in service during the latter 
part of June. These cars were ordered to meet the 
demands of increased traffic and were designed especially 
for the transportation of heavy electrical equipment such 
as transformers, dynamos and generators. They have 
a light weight of 53,900 Ib. and a load limit of 197,100 
lb. The over-all length is 40 ft. 3 in. with a clear well 
opening 16 ft. 6 in. long and 7 ft. 6 in. wide. 

The cars have Commonwealth cast-steel one-piece 
underframes and a steel platform at each end of the car. 
The platforms were formed by welding 3$-in. plates in 
the casting openings flush with the top of the underframe. 
The sloping intersections of the platforms with the center 


Principal Weights and Dimensions of the Delaware 
& Hudson Well-Hole Car 


Light weight, lb. ....... yis asy КОЛЫНЫН ert ead s 53,900 
Load Limit, lb. ...... 197,100 
Total ‘weight: at: rail, 1b. 2. ажаттан иж nennen rS nlt aye Фира 251, 
Weight of underframe, lb. ............ , 


Height, rail to top of end platforms, ft.-in 
Height, rail to top of side sill at well, ft.-in. 


portion of the underframe, the top of which is 5% in. 
below the level of the platforms, were boxed in by weld- 
ing a 14-in. Z plate across the width of the car to support 
а %-іп. top plate. This arrangement extends the plat- 
forms an additional 2334 in. toward the center and also 
encloses the brake cylinders. All brake pipes are carried 
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These cars of 98-ton nominal 
capacity have Commonwealth 
one-piece cast-steel under- 
frames and are designed espe- 
cially for the transportation of 
heavy electrical equipment 


through the center portion of the side-sill members 
which protects them from damage by the lading. 

The load carried in the well opening is supported on 
the underframe longitudinal side-sill members. The 
bottom of the well is covered by steel plates as a safety 
measure and also as a means of protecting the lading 
against dirt and cinders. In the event additional clear- 
ance is required, the center sections of these protecting 
plates may be removed. Holes in the steel platform and 
the sides of the underframe at the well opening are pro- 
vided for attaching the rods or cables used to hold the 
lading in place. 

The cast-steel trucks have integral frames with 28-in. 
multiple-wear steel wheels and бї -їп. by 12-in. axle 
journals. Miner Type A-22-XB draft gears were ap- 
plied to the cars. The air-brake equipment consists of 
two sets of AB brakes with 7%-in. by 12-in. cylinders 
while one Ajax geared hand brake is furnished for man- 
ual braking. Other equipment includes Creco No. 4 
brake beams and four-point brake-beam supports, coil 
spring groups with Symington-Gould snubbers, swivel- 
butt rotary-operated couplers, Union centering devices 
and Wine brake balancers. The principal weights and 
dimensions are given in the table. 
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Locomotive Maintenance 
Officers’ Association 


Hotel Sherman, Chicago 


Morning Session 
9:30 o'clock 


10:30 o'clock 


Afternoon Session 
2:00 o'clock 


Morning Session 
9:00 o'clock 


Afternoon Session 


2:00 o'clock 
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Tuesday. September 23 


Joint meeting of the Coordinated Associations —Address by V. R. Hawthorne, 
executive vice-chairman, Mechanical Division, Association of American 
Railroads. 


Report of Committee on Maintenance of Air Brake Equipment—J. P. Stewart 
(chairman), general supervisor air brakes, Missouri Pacific Lines. 


Report of Secretary-Treasurer 


Report of Committee on Apprenticeship—Roy V. Wright (chairman), editor, 
Railway Mechanical Engineer. 


Report of Committee on Constitution and By-Laws. 


Election of officers. 


Wednesday, September 24 


Report of Committee on Improved Locomotive Repair Practices—N. M. 
Торга! (chairman), assistant superintendent of motive power, Chesapeake 
& Ohio. 


Report of Committee on Shop Tools. 


Report of Committee on Lubrication—J. R. Brooks (chairman), supervisor of 
lubrication and supplies, C. & O 


Report of Committee on Membership. 
Installation of new officers. 
Remarks by retiring president. 


Remarks by incoming president. 
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Master Boiler Makers’ Association 
Hotel Sherman, Chicago 


Morning Session 
8:00 o'clock 
9:30 o'clock 


10:45 o'clock 
10:50 o'clock 


Afternoon Session 
1:30 o'clock 


Morning Session 
8:30 o'clock 
9:00 o'clock 


Afternoon Session 
1:30 o'clock 


Tuesday, September 23 


Registration* 


Joint meeting of the Coordinated Associations—Address by V. R. Hawthorne, 
executive vice-chairman, Mechanical Division, Association ef American 
ailroads. 


Opening session Master Boiler Makers’ Association. 


Address by President C. B. Buffington. 
Secretary-Treasurer' s report 

eport of the Committee on Law 
New business. 
Routine business 


Address by C. B. Hitch, superintendent of motive power, C. & O. 


Topic No. 9. Application and maintenance of flues, tubes, and arch tubes— 
Fun A. Longo (chairman), general boiler inspector, Southern Pacific 
ystem. 


Topic No. 4. Applicetion of straight vs. tapered radial staybolts, teper per 
foot, taps and reamers used, and service that is being obtained, coal and 
oil-burning locomotives—R. W. Barrett (chairman), chief boiler inspector, 
Canadian Nationel. 


Routine business. 


Wednesday, September 24 


Registration. 


Й 


Routine business. 


Topic No. 5 (Continued from 1940). Application of iron, steel, and alloy 
rivets, with recommendations as to the proper methods of heating and 
driving—A. G. Trumbull (chairman), chief mechanical engineer, Advisory 
Mechanical Committee, C. & O. 


Topic No. 3 (Continued from 1940). Treating feed water chemically—Carl 
A. Harper (chairman), general boiler inspector, C.C.C. & St. L. 


Topic No. 3 continued. 


Topic No. 1. Shop kinks and new ways of doing things in the boiler shop— 
S. Српнорлегеп (chairman), supervisor of boiler inspection and mainte- 
nance, N.Y. N.H. & H. 


Report of special committees. 

eport of Executive Committee. 
Report of Committee on Memorials. 
Report of Committee on Resolutions. 
Election of officers. 


*Registration also Monday, 4:30 to 6:00 p. m., Rooms 1508-1510. 
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Car Department Officers?" Association 


Hotel Sherman, Chicago 


Morning Session 
8:00 o'clock 
9:30 o'clock 


10:30 o'clock 


Afternoon Session 
1:30 o'clock 


Morning Session 
8:00 o'clock 


Afternoon Session 
1:30 o'clock 
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Tuesday, September 23 


Registration. 


Joint meeting of Coordinated Associations —Address by V. R. Hawthorne, 
executive vice-chairman, Mechanical Division, Association of American 
Railroads. 


Meeting called to order. 
‘oval of minutes of last annual meeting. 

мае: rid President A. J. Krueger, superintendent car department, N.Y.C. 
& tL. 


Reports of District Membership Committees. 
Report of Secretary-Treasurer. 

Unfinished business. 

New business. 


Report of Publicity Committee. 


Address by E. B. Hall, chief mechanical officer, C. & N.W. end C.St.P.M. а 
C чон Cooperation between Railroads and Departments of 
ilroads. 


Report of Freight- and Passenger-Car Maintenance Committee—J. E. Keegan 
(chairman), chief car inspector, Pennsylvania. 


Report of Shop Operation, Facilities and Tools Committee—R. K. Betts 
(chairman), foreman car repairs, Pennsylvania. 


Report of Passenger-Train-Car Terminal Handling Committee, C. P. Nelson 
(chairman), general foreman, C. & N.W. 


Report of Lubricants and Lubrication Committee—J. R. Brooks (chairman), 
supervisor lubrication and supplies, C. & O. 


Wednesday, September 24 


Address by W. D. Beck, district manager, Car Service Division, Associetion 
of American Railroads. Subject: Conservation of Equipment. 


Report of Freight-Car Inspection and Preparation for Commodity Loading 
poner 0 E. Wagner (cheirman), general car foreman, Missouri 
acific. 


Address by D. S. Ellis, chief mechanical officer, C. & O., Pere Marquette, 
and N.Y.C. & St.L. Subject: Better Freight-Car Maintenance. 


Report on Interchange and Billing for Car Repairs—E. G. Bishop (chairman), 
general foreman car department, Illinois Central. 


Report of A.A.R. Loading Rules Committee—H. T. DeVore, (chairman), chief 
interchange inspector, Youngstown Car Inspection Association. 


Report of Painting Committee—C. L. Swing (chairman), general foreman, 
Pullman-Standard Car Manufacturing Company. 


Report of Booster Committee—W. J. Demmert (chairman), sales agent, Griffin 
Wheel Company. 


Report of Reception Committee. 
Report of Nominating Committee. 


Election of officers. 


Railway Mechanical Engineer 
AUGUST, 1941 


Railway Fuel and 


Traveling Engineers? Association 
Hotel Sherman, Chicago 


Tuesday, September 23 


Morning Session 
8:00 o'clock Registration. 
9:30 o'clock Joint meeting of the Coordinated Associations—Address by V. R. Hawthorne, 
executive vice-chairman, Mechanical Division, Association of American 
Reilroads. 
e e o 
10:30 o'clock Address by President A. A. Raymond, superintendent fuel and locomotive 


performance, N.Y.C. 
Appointment of special committees. 


Plugged netting—Cause and Cure—H. L. Malette (chairman), road foreman 
of equipment, St.L.—S.F. 


The Road Foreman and the Diesel Locomotive—W. D. Quarles (chairman), 
general mechanical instructor, A.C.L. 


Fuel Records and Stetistics—E. E. Ramey (chairman), fuel engineer, B. & О. 


Afternoon Session 


2:00 o'clock Air brakes—J. A. Burke (chairman), supervisor air brakes, A. r & S.F. 
(a) прев creaking IND D-99 control valves—H. 1. Tramblie, eir- 
€ supervisor, C 
(b) тете tests in road handling on long freight trains with mixed K 
AB brake equipment—F McClure, assistant air-breke super- 
Уг, АЛ. & S.F. 
(c) The elimination of moisture end oil in the air-brake system—F. Ellis, 
general air-brake instructor, St.L.—S.F. 


Wednesday, September 24 
Morning Session 


9:00 o'clock Locomotive performance as Affected by Steam Distribution—J. L. Ryan, 
mechanical engineer, St.L.—S.F. 


Turbine and condensing SUME DER P. Micheel, (chairman), chief 
mechanical engineer, C. & N.W. 


Address by L. Richardson, mechanical assistant to vice-president and general 
manager, D. & 


Coal—utilization of the Various Sizes—S. A. Dickson (chairman), supervisor 
uel, Alton. 


New Locomotive Economy Devices—A. G. Hoppe (chairman), assistant 
mechanical engineer, C.M.St.P. & P. 


Utilization of Motive Power—A. A. Raymond (chairman), superintendent 
fuel and locomotive performance, N.Y.C. 


2:00 o'clock Fuel Economy from the Viewpoint of the Water Engineer—R. C. Bardwell, 
mea water supply, C. & O. 


Lubrication—W. R. Sugg (chairman), superintendent fuel conservation and 
lubrication, Missouri Pacific. 


Ca) Lubrication of valves, cylinders and steam auxiliaries. 
(b) Forced feed and automatic lubrication of machinery. 


Report of Secretary-Treasurer. 
Election of Officers. 
Reports of special committees. 


Other business. 
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EDITORIALS 


Cleaning Modern 
Streamliners 


Modern streamline passenger equipment has been in- 
stalled primarily to build up railway prestige and in- 
crease passenger-train earnings by providing fast and 
safe transportation in cars which are comfortable, con- 
venient, pleasingly designed and decorated to a degree 
never before attained in railway history. Railway 
passenger trains are operated often, and in fact most 
of the time, under more or less adverse climatic and 
atmospheric conditions, and the most perfect cars ever 
built, from a mechanical standpoint, will not long prove 
satisfactory to passengers unless an organized program 
of exterior and interior cleaning is developed and con- 
scientiously followed. It is gratifying to note that one 
of the important committee reports which will be pre- 
sented at the September 23 to 24 meeting of the Car 
Department Officers’ Association at Chicago, will be 
devoted to the maintenance of streamline equipment and 
include two extensive sections on exterior and interior 
car cleaning. 

Not every one realizes how much it costs to keep 
modern passenger equipment, including streamline 
trains, clean. From a recent rather limited survey, this 
cost apparently averages between $3 and $5 per car for 
current daily cleaning. Obviously, some classes of cars 
cost more to clean than others and on one railroad oper- 
ating stainless-steel equipment, the following average 
daily costs were reported: Baggage-mail car, $1.44; 
baggage-dinette, $3.58; 78-seat chair car, $4.32; chair- 
parlor car, $5.15. These figures include both labor and 
material and 20 per cent allowance for supervision. 
The average cost for exterior and interior cleaning of 
the four cars mentioned was $3.60 per car per day. 

On another railroad using streamline passenger 
equipment, embodying primarily welded USS Cor- 
Ten steel construction, the cleaning cost per car per 
day was as follows: Exterior cleaning, $1.63; interior 
cleaning, $2.18; train supplies, $.55; cleaning materials, 
$0.24; or a grand total of labor and material cost of 
$4.60 per car per day. 

On the first road mentioned, it is estimated that 75 
per cent of the actual cleaning cost is chargeable to 
cleaning car interiors and that one-third of this amount 
is expended for various operations required in cleaning 
the upholstery in the carpets. More accurate figures 
on the second road show that 58 per cent of the total 
number of man hours required for cleaning a modern 
passenger train are needed to clean the car interiors. 
Experience on this road indicates that at least 50 per 
cent of the interior car cleaning cost is required for 
cleaning the seat upholstery and carpet. Washing con- 
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stitutes by far the larger part of the exterior cleaning 
cost, amounting to about twice the cost of cleaning the 
windows, trucks, etc. 

The general method of cleaning upholstery fabrics 
and carpets is to clear them daily of dust and dirt, 
mainly with an efficient vacuum cleaner, and remove 
any badly-soiled spots with carbon tetrachloride or the 
equivalent. At more or less regular periods of three 
to six months as required, the upholstery should be 
thoroughly cleaned, preferably with an efficient rug 
shampoo, the car being taken out of service long enough 
to allow for drying or else have replacement cushions 
and carpets available to install. 

With modern streamline passenger cars intensively 
used on close schedules, especially during the summer 
rush season, the problem of getting enough time to 
perform necessary cleaning operations is no small one. 
Some railroads have found that the solution of this 
problem is what might be called current maintenance, 
including the use of replacement cushions and carpets 
to avoid taking the cars out of service for extensive 
cleaning operations. With a layover period of only 
two to three hours each day at main terminals, for 
example, it is entirely practicable to replace a carpet 
and a dozen sets of seat cushions, one or more cars 
being thus completely re-conditioned each week. Keep- 
ing this expensive modern equipment in revenue-earning 
service, without frequent shopping for repairs or heavy 
cleaning operations, is very much in the interests of 
increased railway earnings and reduced expenditures. 


Serutinizing 
The Serap Pile 


On page 330 appears a brief account of a conference 
held at Washington early in July at which OPM plans 
for the location and return for remelting of scrap steels 
containing a number of alloying elements, particularly 
nickel, were announced and discussed. The nickel-steel 
supply problem has become particularly acute. As an- 
nounced at this meeting, the total demand in the United 
States is now running about twenty-one million pounds 
a month, of which about twelve and one-half million 
pounds are required on A priority ratings. The total 
available supply is fifteen million pounds per month. 
Facing such a situation, the logic of turning to the 
scrap pile is obvious. 

In the production industries using nickel and other 
alloy-steel forgings, as much as from 20 to 40 per cent 
of the material is removed in machining. The prepara- 
tion of these turnings for return to the steel industry 
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is one of the problems under study. Most of the alloy 
steels used by the railroads are in the form of locomotive 
or car forgings. They appear in the scrap pile largely in 
the form of heavy remelting scrap and offer no serious 
problem of preparation for shipment and remelting. 
The only problem facing the railroad is that of suitable 
segregation according to the amount and combination 
of alloying elements in the steel. 

The extent to which such scrap will be returned by 
the railroads in suitable form to prevent the loss of the 
critical alloying elements will depend upon how much 
special effort will be justified in segregating and pro- 
tecting these scraps from contamination, by the price 
differential which such scraps command. The possi- 
bilities for a net financial return on the operation, how- 
ever, are great enough to justify a thorough study of 
this situation guided by the recommendations for grad- 
ing which have recently been issued by the Office of 
Production Management. 


Let's Look 
At the Record 


Nearing completion of its fourth year of service, four- 
fifths of the test period prescribed by the Interstate 
Commerce Commission, the Delaware & Hudson's 
fusion welded boiler maintains unbroken its record of 
100 per cent performance. With a monotonous repeti- 
tion of content, the progress reports on this test have 
merely verified that which many have never doubted, 
the ability of welding to meet successfully the require- 
ments of safe locomotive boiler construction. In ap- 
proaching the last year of the test period, the perform- 
ance of this boiler again focuses attention on fusion 
welding as a solution of many of the vexatious prob- 
lems facing boiler designers and boiler maintainers alike. 

A listing of these problems would be fundamentally 
a recitation on the limitations of riveted boiler construc- 
tion. These were reviewed most forcefully by A. G. 
Hoppe, assistant mechanical engineer, Chicago, Mil- 
waukee, St. Paul & Pacific at the A. A. R. Mechanical 
Division meeting in St. Louis in his discussion of the 
report on locomotive construction, which appeared in 
last month's issue. Of particular interest, however, was 
the plea made by Mr. Hoppe in concluding his discus- 
sion that there is an immediate need of utilizing welded 
construction for locomotive boilers. It is an indication 
that responsible engineers view welding as a reliable 
medium by which present limitations on progress in 
boiler construction can be removed. 

At both the Mechanical Division meeting and the 
railroad sessions of the American Society of Mechanical 
Engineers, at Kansas City on June 17, James Parting- 
ton, manager engineering department, American Loco- 
motive Company, discussed the development and the 
advantages of welded boilers. As a member of the 
A. S. M. E. Boiler Code Committee of long standing 
and chairman of its subcommittees on Locomotive Boil- 


Railway Mechanical Engineer 
AUGUST, 1941 


ers and Welding, Mr. Partington is an authority on 
this subject. While they may be familiar to many, his 
concise enumeration of the advantages obtained with 
the welded locomotive boiler at the A. S. M. E. meet- 
ing are well worth repeating. These are: no rivets, 
no overlaps, no obstruction inside or outside, no joint 
repairs or failures, lower maintenance expense, higher 
efficiency, lighter weight, easier handling, quicker wash- 
ing, neater appearance, and lastly, the elimination of 
caustic embrittlement. The net result is a better boiler 
producing greater availability of the steam locomotive. 

It should be noted that the active development of 
plans for the Delaware & Hudson's fusion welded boiler 
was first started in 1935. Since that year, advances in 
welding technique have been so great that it has been 
difficult for the various codes to keep pace with its 
rapid progress. With this additional knowledge and 
skill, it seems logical to expect that locomotive boilers 
fabricated by competent welding operators in accord- 
ance with the latest procedure and test methods would 
produce performance records as impressive as those of 
the first í:sion welded locomotive boiler. What more 
could be expected? 


Constructive Air Brake 
Papers Being Prepared 


It is not too early for air brake supervisors generally 
to make plans for attending the annual meeting of the 
Railway Fuel and Traveling Engineers’ Association 
which will be held at Chicago this fall. Recognizing the 
vital necessity of adapting air-brake performance to 
modern requirements and securing uniformly satisfac- 
tory brake performance, the subjects committee and 
officers of the association have greatly strengthened the 
program of the annual meeting by including air brake 
subjects of great interest to supervisors throughout the 
country and arranging to present information which 
these men can ill afford to miss if their respective rail- 
roads are to keep abreast of the times in braking heavy 
fast trains with maximum efficiency. 

The air-brake subjects, scheduled for presentation 
this year by an unusually competent and experienced 
committee, are divided into three parts for the purpose 
of concentrating discussion on three particularly press- 
ing current problems relating to air-brake equipment 
and its operation. The first subject "High-Speed Brak- 
ing With D-22 Control Valves," will be presented by a 
railroad air-brake supervisor who has had a vast amount 
of experience with the braking of high-speed trains and 
who has co-ordinated the experience of an able sub- 
committee in preparing this section of the committee's 
report. The "Terminal Testing and Road Handling of 
Long Freight Trains With Mixed K and AB Equip- 
ment," is the second subject, also being prepared by a 
competent subcommittee under the leadership of a 
former road foreman of engines who is now assistant 
supervisor of air brakes. The "Elimination of Mois- 
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ture and Oil From the Air Brake System," will be 
presented by an experienced subcommittee under the 
direction of a general air brake inspector and repre- 
sents the composite thought of both air-brake companies 
and railroad specialists. 

In the absence of any national meeting of air-brake 
supervisors this year, it is apparent that community of 
interest and the possibility of exchanging experiences 
regarding air-brake problems of vital importance make 
it highly desirable for railway managements to send 
their air-brake supervisors to this meeting of the Rail- 
way Fuel and Traveling Engineers' Association. The 
details of the program for the annual meeting are shown 
elsewhere in this issue. 


Factors in Steam 
Locomotive Improvement 


It is a generally accepted fact that tremendous changes 
have been made in the steam locomotive during the 
past fifteen or twenty years. Just how extensive these 
changes have been and what they have accomplished in 
the way of increased capacity, increased reliability, and 
reduced costs of maintenance were set forth in two 
papers presented before the semi-annual meeting of the 
A. S. M. E. held at Kansas City, Mo., during June 
of this year. The first installment of one of these 
papers, by P. W. Kiefer, chief engineer motive power 
and rolling stock, New York Central, appears elsewhere 
in this issue. It will be completed in a latter issue and 
will be followed by an abstract of the paper by A. A. 
Raymond, superintendent fuel and locomotive perform- 
ance, New York Central. Together, these papers con- 
stitute a remarkable record of a 15-year period of in- 
tensive study and improvement of steam passenger 
motive power on a single railroad and the kind of per- 
formance which can be obtained from the current 
designs which that effort has evolved. 

Following the building of the first 4-6-4 type loco- 
motives, Mr. Kiefer cites a steady procession of changes 
in the design applied successively as more of these loco- 
motives were ordered, until a complete revision of the 
design produced the present J3 class, the first of which 
were built in 1937. These changes have contributed 
to reliability, economy, and capacity. They include the 
installation of roller bearings on all engine and tender 
trucks; the application of dynamic counterbalancing to 
reduce track effects; speed-recording and selective cut- 
off equipment to effect greater utilization of capacity, 
the installation of cast-steel engine beds to increase re- 
liability and continuity of operation with a substantial 
reduction in maintenance cost; the use of nickel-steel 
boilers to reduce weight and permit higher boiler pres- 
sures; further improvement in counterbalancing by the 
use of lightweight roller-bearing reciprocating and ro- 
tating parts; the installation of roller-bearing driving 
boxes; enlarged steam passages in proportion to in- 
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creased cylinder area, and the use of USS Cor-Ten 
steel and aluminum for various parts to effect further 
reductions in weight. 

The objcctives of the complete revision of the 4-6-4 
type design were a 20-per cent increase in maximum 
drawbar horsepower at a much higher speed over the 
capacity of the first design of this type, which devel- 
oped a maximum drawbar horsepower capacity 28 per 
cent higher at a speed 29 per cent above that of the 
last design of Pacific type on the New York Central. 

How effectively the features enumerated have con- 
tributed to making these locomotives with their in- 
creased power more reliable, more capable of sustained 
service, and less costly to maintain is brought out in 
Mr. Raymond’s paper in which is recorded striking re- 
ductions in engine failures and marked increases in 
miles per locomotive per month. 

It will be noted that the developments recorded in 
Mr. Kiefer's paper conservatively adhere to a basic 
design made up of conventional elements, but that im- 
provements and refinements in the design followed each 
other rapidly throughout the twelve years which elapsed 
between the building of the first 4-6-4 locomotive of the 
Лі class and the complete redesign of the type to produce 
the J3 class. Is there any reason to believe that the 
J3 class locomotives, refined as they are by comparison 
with their predecessors, are going to be spared the 
processes of change and improvement any more than 
their predecessors, which, in the minds of their design- 
ers, at least, were obsolete almost before the first lot 
were delivered? 


New Books 


HEATING, VENTILATING, AIR CONDITIONING GUIDE. 
1941 Edition. Published by the American Society 
of Heating and Ventilating Engineers, 51 Madison 
Avenue, New York. Leatherette Cover. 808 text 
and 260 catalog data pages. Price, $5. 

To those who have occasion to deal with problems of 
heating, ventilation and air conditioning in connection 
with buildings this Guide has long been too well known 
to need any detailed description of its qualities. This 
Nineteenth Edition contains a chapter on Transporta- 
tion Air Conditioning in which the fundamentals of 
railway passenger car air conditioning are discussed. 
While the major part of the data in the book pertains 
to the problems encountered in buildings there are 
numerous chapters of real interest to the railroad pas- 
senger-car designer or to those who deal with the 
design or installation of air-conditioning apparatus. 
From the text and tables contained in such chapters as 
those on thermodynamics, heat transmission coefficients, 
heating and cooling load, fans, air distribution, duct 
design and insulation, can be secured most of the basic 
information that is of interest to railway passenger-car 
air-conditioning engineers. 
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GOOD, BAD AND INDIFFERENT 


ее  › any of the machinists that were 


a mighty urgent present with undreamed 


notified to report for work answer yet?" by of demands becoming more urgent as each 
Jim Evans, roundhouse foreman for the Walt W European country falls like an infested 
S. P. &. W., asked. alt yre tree with a worm eaten heart. 


“Three out of the five we wrote 
answered,” John Harris, the roundhouse clerk, said, 
“Anderson is working for the government in the arsenal 
at Rock Island. From what he says he must have a 
pretty good job because he is going to stay on it. Bailey 
says he will report within the required thirty-day period 
and Caldwell will be in to go to work the nineteenth." 

“About as I expected," Evans frowned as though he 
had bitten into a crab apple. “All of the best men that 
were cut off are working on good jobs. We get what's 
left and not enough of them. Caldwell never was a me- 
chanic and never will be. Bailey is not much better. I 
knew that when they were serving their time. The three 
of them started here in Plainville at about the same time." 

"Looks like apprentices must come in bunches of 
three," John Harris observed. “We are putting on 
three new ones now." 

"Guess that's right, and the railroad will be lucky to 
get one good mechanic out of the three." Evans had a 
far away look in his eyes as though remembering the 
time when other apprentices had started to learn the ma- 
chinist trade seven years before. 

Railroad business wasn't so good then but officials, 
hoping for better times when mechanics would be need- 
ed, had put on a few apprentices. Most shop foremen 
in the hopes of getting some low-priced labor as a relief 
for dwindling allowances had encouraged the idea. The 
young men, pleased with prospects of four years steady 
employment even at the low rates received by appren- 
tices, were anxious for the jobs. Nobody involved was 
very seriously concerned about the future until passing 
time made what had been a very uncertain future then 
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There were many applications when it be- 


.came known that the S. P. & W. was going to put on 


some apprentices at Plainville in 1934. Ed Caldwell was 
the first one put on. His father was machinist chairman 
and president of the local shop committee. Young Bailey 
was hired next. Maybe the fact that the night round- 
house foreman was going with Bailey's good-looking sis- 
ter didn't have anything to do with the boy getting the 
job, but it might have, and it's fairly certain that Bailey’s 
father, who worked on the labor gang, didn't have a lot of 
influence. After the first two machinist apprentices were 
selected, the master mechanic had considerable difficulty 
deciding who to recommend for the third and last one. 
At least a dozen applications were on file. Among them, 
the least considered was Anderson. Nobody had pushed 
the application except the boy's dad who was, as now, a 
quiet, retiring sort of fellow who always falls heir to any 
jobs that other machinists are afraid to tackle and does 
them as part of his job and not worth mentioning. The 
senior Anderson told Jim Evans one day that he thought 
his boy Dan would make a good machinist if given a 
chance. Evans agreed, but being busy with other things 
forgot to mention it to the master mechanic. 

A hardware merchant of the town was indirectly re- 
sponsible for Dan Anderson being selected. One day 
the master mechanic was walking down Main Street 
when he was attracted by a display of tools in the hard- 
ware store window. In the center of the display there 
was a model of an S. P. & W. 5000 Class locomo'ive. 
It was complete in every detail, even to valve gear and 
brake rigging. On a card leaning against one of the driv- 
ers was lettered, "Built by Dan Anderson." 
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The merchant happened to come to the door and no- 
ticing the master mechanic admiring the display walked 
over and spoke to him. “Quite a neat job for a boy, 
don't you think?" the merchant said. 

“For a boy," the master mechanic repeated, "Ander- 
son is not a boy; he is a machinist over at the round- 
house." : 

“But his boy built that locomotive,” the merchant said. 
“They live next door to us,” he added. 

Next day the master mechanic sent for young Ander- 
son and after talking with the boy a few minutes decided 
to put him on as the third apprentice. 

When the boy started to work he found Caldwell work- 
ing in the machine shop and Bailey working with the air 
man. The newest apprentice was placed on the drop-pit. 
Each of the three boys was very nearly of the same age. 
They had finished high school together, and had just 
about equal opportunities, but even a casual inquiry of 
school records and tendencies would have shown that 
two of them were square pegs uncomfortably fitted in 
round holes. 

Bailey could make a Latin verb sit up and beg to be 
conjugated. Some of the themes he had written showed 
evidence of journalistic aptitude and the school paper 
won several prizes the year he was editor. Mathematics 
was a mystery to him and he worried little about it. So 
far as he was concerned, the area of a circle could be the 
altitude multiplied by the square root of the hypotenuse, 
and if it wasn't, what difference did it make? 

Caldwell never could make up his mind what he want- 
ed to study in school and was constantly worrying the 
principal to let him change classes. The teachers had it 
in for him and when the principal wouldn't allow him to 
change, then the principal had it in for him too. They 
let Caldwell graduate because they didn't want to bother 
with him another year. 

Anderson was pretty dumb in English and managed 
to scrape through Spanish because a foreign language 
was required. He might have made better grades in 
these subjects if he had not spent practically all of his 
spare time in the manual training shop. Mathematics 
was a hobby and he delighted to confuse the teachers by 
using methods not found in the text book. 

At any rate, regardless of tendencies or vocational ap- 
titudes, the three boys were indentured and it was up to 
the railroad to make mechanics out of them in four years. 
Scientists have made silk purses out of the proverbial 
sow's ears, but it's much easier to make better ones of 
more suitable material; besides, converting apprentices 
into full fledged mechanics is a secondary job of railroad 
supervisors, and they are not scientists either. 

A representative of a correspondence school came to 
Plainville a short time after the apprentices were put on. 
Evans called the three boys in the office to talk to him 
about taking a course. 

"The railroad company pays part of the cost of the 
course," the representative explained, “so you can see 
they want you to have it." 

"It's a good thing," Evans agreed, "especially as we 
do not have any provisions for apprentice schooling here." 

Anderson and Caldwell each took out a course. Bailey 
said he would think about it. After three months Cald- 
well decided to change the mechanical course he was tak- 
ing to one in mechanical drawing which he dropped be- 
fore he had learned the difference between an ortho- 
graphic projection and an isometric drawing. 


Ws tHE meantime the three apprentices were getting ac- 
quanted with grease and grime, smoke and noise and 
orde:ly confusion that is part of every roundhouse job. 
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Caldwell started in like he was going to be a real ma- 
chine hand. In ten days he was doing a fair job running 
an 18-іп. lathe, then just as he was beginning to get on 
to the work he decided he wanted to do something else 
and became careless. 

The foreman didn’t know anything about it until he 
noticed several newly turned brass bushings in the scrap 
brass box. “What are those?" Evans asked machinist 
Cox, who usually made most of the bushings. 

"Don't know," Cox replied. ‘Guess they are some 
that didn't fit." 

"Did you make them ?" 

“I dont remember who made them," the machinist re- 
plied evasively. 

Evans questioned other machinists with about the same 
result. Then he noticed the apprentice Caldwell who 
was boring a small steel bushing at the time. He was 
leaning with his right elbow resting on the tail stock of 
the lathe, indifferent to the chattering tool playing hys- 
terical hop-scotch inside the steel tubing. 

The foreman walked over to the lathe and stood and 
watched until the serrated cut was finished. "Let's look 
at that tool," Evans said. Caldwell stopped the machine 
and backed the tool out. “Just as I thought—too dull to 
cut even if it was set right. Have you learned how to 
grind a boring tool?" 

“I thought I had it ground right," Caldwell replied, 
"but guess I didn't." 

Evans showed the apprentice how to grind the tool 
and set it to cut without having a chill. Then. admonish- 
ing him to be more careful in the future, he went into 
the roundhouse. 

When he came near the drop-pit, he saw Dan Ander- 
son kneeling down on the cement floor and walked over 
to see what he was doing. The young man seemed to be 
doing his level best to see how many figures he could 
make on the cement with a piece of soapstone. He was 
so absorbed that he never noticed when the foreman came 
up. 
"Doing a little arithmetic?" Evans asked. 

Anderson rose quickly, color flooded his face red as a 
freshly painted caboose. ‘“No—no,sir, that is—yes, sir. 
I was doing a little figuring.” 

“What were you figuring?” 

Evans’ evident interest seemed to relieve Dan's em- 
barrassment. "We just finished running the valves on 
the 5083," Dan said, "and I was just seeing if I could 
figure the change Jenkins made." 

“Don’t you think Jenkins got it right?” 

“I guess so,” the apprentice replied, "but I can't make 
it come out like Jenkins did." 

“Well, now is as good time as any for you to learn. 
Where is Jenkins?” 

“On the other side of the engine,” Anderson said. 

“Go tell him to have the hostler line up an engine be- 
hind the 5083 and we'll run the valves over just to be 
certain." 

Jenkins was somewhat peeved when it turned out that 
he had made a mistake in his fractions and that the raw 
apprentice had caught it. 

Evans said to Anderson, "That's the way to do it! 
Don't take anybody's word for anything unless they 
prove it! The best of us make mistakes.” 

Bailey, after working with the air man sixty days, 
could have written a beautifully worded theme on the 
subject, but had to be shown each time how to put a 
gasket on a brake valve. He was a likeable fellow, 
though. and willing enough to follow instructions to the 
best of his limited mechanical ability, and no one but the 
machinist he was working with had any idea but that 
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the boy was well on his way towards being a first-rate 
mechanic. 

At the end of six months, according to the apprentice 
schedule, the boys were supposed to be placed on dif- 
ferent jobs. Caldwell, after persistent insistence, had 
already been moved to running repairs in the round- 
house. Bailey, being allergic to lathes and other ma- 
chinery, wanted to postpone his introduction to them and 
asked to stay with the air man a little longer and wasn't 
exaggerating a bit when he told the foreman that there 
was still a lot he hadn't learned about air. 

Anderson wanted to go into the machine shop but, on 
account of reduced allowance, it had been necessary to 
cut the drop-pit force to one machinist and the apprentice. 
Besides costing a lot less, Anderson was by then just 
about as good as a regular machinist on the drop-pit 
work. The result was Anderson spent ten months in- 
stead of the usual six on the drop-pit. 


© xE Saturday when the 5092 was about ready to come 
off the drop-pit, Evans remarked to machinist Jenkins 
that if the engine was finished that afternoon he was go- 
ing to run it on an extra Sunday to take out a short train 
of work-equipment cars which wouldn't need to run fast. 

Young Anderson worked like he was fighting fire in 
a powder mill until four o'clock that afternoon when the 
engine was ready to go. The apprentice then went to 
the office and stood' around fifteen minutes trying to get 
up nerve to talk to the foreman. Finally he raked up the 
nerve to stick his head through the doorway of the of- 
fice where Evans was sitting at his desk looking over 
some work reports. 

"Come in, Anderson," Evans said. 
got on your mind?" 

Dan removed his cap and walked slowly into the of- 
fice. "Nothing much," Anderson said as he twisted his 
cap into a wad. "Nothing much—I heard you say you 
might run the 5092 tomorrow." 

“That’s right," Evans said. "Is there anything wrong 
with her?" 

"No, sir, at least, I don't think there is. I just 
wondered if I might ride the engine and see how it runs." 

"But you are not working tomorrow," the foreman re- 
minded him. 

"No, sir, that's the reason I asked. I thought maybe 
you wouldn't mind if I rode it Sunday." 

"Sure, I'll fix it up! The extra should get out about 
seven-thirty or eight o'clock. It may be pretty late 
Sunday night getting back though.” 

"I won't mind. I've always wanted to ride a loco- 
motive—out on the road, I mean. Thank you.” Ander- 
son turned quickly and left the office in such a rush that 
he stumbled on the threshold. 


“What have you 


Мі охолу morning Anderson was оп the job ready to 
go to work when the eight o'clock whistle blew, but the 
redness of his eyes told of a short night in bed. The 
register showed the 5092 arrived at 3:15 a. m. 

“How did you like the ride?" Evans asked him about 
nine o'clock that morning. 

"Just fine," Dan replied with enthusiasm. "I never 
did know before that a locomotive rattled around so 
much when it's running. Sure a lot of weight flying 
around when the main rods start whizzing on a loco- 
motive going sixty miles an hour." 

“You look a little sleepy. Better climb up in the cab 
and rest a bit until Jenkins needs you," Evans said. 

“I haven't been helping Jenkins," Anderson said. 
“He’s been out in the machine shop all morning work- 
ing on something." 
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“Yes, he’s building a winch to drag drivers in from 
the machine shop to the drop-pit. The electrician has 
located a spare five-horsepower motor to run the winch. 
Sure be lots easier than rolling them by hand like we 
have been doing, and safer, too.” 

"Five-horsepower?" Anderson repeated as if talking 
to himself. “That won't pull a pair of main drivers 
very fast, will it?" 

“Oh, I don't know," Evans replied. "Looks like it 
should. Anyway, we can try it. After you have rested 
a bit, give Jenkins a hand on it." 

The apprentice climbed up in the cab but not to take 
a nap as Evans had expected. He sat down on the 
sand box and with his inevitable piece of soapstone be- 
gan figuring on the lid. The figures substantiated his 
original opinion that a five-horsepower motor wouldn't 
have sufficient power to slide a heavy pair of main 
drivers very rapidly and would require considerable 
gearing down to move them at all. 

Interested in the problem, Anderson soon forgot being: 
sleepy. After he had worked on it some time, he took 
a piece of waste and erased the figures on the sand box 
lid, climbed down from the cab and went to the machine 
shop where Jenkins was working on the winch. 

The machinist had gotten a small drum for a cable 
from some place. Evidently a small hoist, the drum was 
mounted on a substantial frame. The machinist had 
several gears and was building a gear box when the 
apprentice went it. 

"How fast is the drum going to turn?" Anderson 
asked Jenkins. 

"Oh, I don't know exactly. The motor runs 1760 
кнын a minute, but I'm going to gear it down a 
ot." 

"Do you think a five-horsepower motor will pull it?” 
Anderson eyed the gears that were laid out on the bench 
as he spoke. 

"Figure it ought to," Jenkins replied. “The motor on 
the overhead crane hoist is only 15 horsepower and it 
will lift over ten tons." 

"Lifts pretty slow," the apprentice observed. “Can I 
help you?” 

"Yeah, find the electrician and tell him I'll be ready 
to try this thing out this afternoon if he can get the 
motor on it." 

Next morning the winch was fastened securely to a 
post on the side of the drop-pit opposite the machine 
shop. The cable was hooked to a pair of drivers and 
the motor started. Swish!—Ooomph! Swish was the 
sound the cable made as it was rapidly jerked taut by the ` 
revolving drum—oomph represents the last sound the 
motor made before a blown fuse relieved the strain. 
The pair of drivers just stood there as though nothing 
had happened. 

“Looks like it runs too fast,” Jenkins remarked. 

“Looks like too much load for the motor,” the elec- 
trician said. 

“Looks like you are both right,” Evans observed. 
“What do you think about it, kid?" The foreman turned 
to young Anderson who was watching without saying 
anything. 

“Yes,” the apprentice agreed, “it needs a larger motor 
and the speed reduced.” 

"I can change this five-horse motor for the ten on the 
cut-off saw in the mill room," the electrician said. 

"I don't see how we can reduce the speed any more," 
Jenkins said. "There is not room for any more gears." 

"Wouldn't a small V-belt pulley on the motor and a 
large one on the gear shaft do it?" the apprentice sug- 
gested. 
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“I believe it would," Evans said. "It's worth trying." 
After the larger motor was put on with five-to-one 
V-belt pulleys, the winch did the job, and it's still going. 


A irte over a year after the apprentice started to 
work, a trade-extension evening class was started in the 
high school. All three apprentices enrolled as students. 
The class was in mathematics. The instructor, a ma- 
chinist that had once taught school, invited all of the 
supervisors and officials of the mechanical department 
v da the class whenever they had an opportunity. 
Evidently none of them ever had an opportunity, because 
none of them ever visited the class. 

Anderson had not entirely finished the correspondence 
course he was taking, but the evening class required little 
more time than the two nights a week he attended. Bailey 
couldn't keep up with the rest of the class and gave up 
after two weeks of it. Caldwell decided he could learn 
more rapidly just studying the book without attending 
thé class. At least that was the reason he gave for 
quitting the third week. 

After two years at Plainville, the apprentices were 
sent to a back-shop to get experience there. Just before 
the four years were completed, they came back to Plain- 
ville, worked a short time, and received certificates stat- 
ing that they were full fledged machinists. As each one 
completed his apprenticeship, he worked one day as a 
machinist to establish seniority. Bailey was cut off first 
and was oldest of the three in machinist seniority. 
Anderson was the youngest. 


Bailey had heard that there were jobs to be had in the 
Texas oil fields and spent several months thumbing his 
way around. Caldwell got a job working in his Uncle's 
filling station. Anderson worked extra in a contract 
machine shop until they found they could use him 
regularly. 

When the government decided that a few more guns 
might be needed, Anderson was one of the first to apply 
for a job making them. Caldwell tried it too at several 
places and didn't like any of them. Bailey didn't like the 
job he got in a shipyard and he never will like any 
mechanical job. Added to that is the constant fear of 
getting fired because he can't do the work. He returned 
to the railroad because he thought there would be less 
chance of his losing a job. The only good machinist of 
the three is unlikely to work for the S. P. & W. again. 


Т uree more apprentices are being put on at Plainville. 
Chances are young Wilson will be one. His dad is road 
foreman and a good mechanic. Maybe four years on the 
railroad will overcome the boy's tendency to draw pic- 
tures which he does exceptionally well. Young Elliott 
has been a good hand in a grocery store. Maybe he will 
be a good mechanic, and there's young Dillon. His dad 
hopes a job on the railroad will curb his tendency to 
ramble around over the country. Young Dillon won first 
prize in the state oratorical contest in his senior year ot 
high school. It might be a good idea for him to stay in 
practice. He may need it to talk some one into giving 
him a job four years from now. 


Drawbar-shortening Machine 


Tue drawbar-shortening machine, shown in one of the 
illustrations, is now being used at the Atchison, Topeka 
& Santa Fe shops, San Bernardino, Cal. The machine 
will take drawbars varying in length from 58 in. to 97 
in., and the character, as well as wide range of work 
handled, is indicated by the second view showing six 
short drawbars resting on a concrete storage platform 
just outside the blacksmith shop building. 

In view of the relatively heavy forging operation 
which must be performed and the severe stresses intro- 
duced by hammer blows, the drawbar-shortening ma- 
chine is made exceptionally rugged in construction and 
mounted on a substantial foundation which consists of 
four locomotive guides set vertically in large cement 
blocks in the shop floor. The frame of the machine is 


made of two 30-in. steel I-beams, 22 ft. long, spaced 26 
in. apart and anchored to the supporting guides in the 
floor by means of four angle brackets with 2-in bolted 
coil-spring connection to the guides as shown at А. This 
construction cushions the shock at each hammer blow by 
allowing the machine to move backward slightly at the 
moment of impact. Experience has shown that it is 
almost impossible to maintain this type of forging ma- 
chine permanently fixed to a rigid foundation without 
some such method of cushioning the hammer blow. 
Referring to the illustration which shows the draw- 
bar-shortening machine, the general construction will be 
readily apparent. On the nearer, or right-hand end, a 
slotted header forging is riveted to the top of the I-beams 
with a sufficient number of closely spaced 7%-in. rivets 


Drawbars of different kinds and sizes which have been repaired and reclaimed by the use of the drawbar shortening machine 
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Drawbar shortening machine which is used at the Santa Fe shops, San Bernardino, Calif. 


to make the forging an integral part of the machine. 
This substantial forging forms a solid stop for the cold 
end of the drawbar, which is supported on suitable cross- 
bars. Near the center of the machine is a sliding header 
die which either forms or upsets the heated end of the 
drawbar when struck by a heavy pneumatic hammer 
operating in a horizontal direction. This die block, 
which measures 20 in. wide by 15% in. long by б in. 
thick, slides on two 3-in. by 3-in. steel liners, suitably 
lubricated from oil cups. The hammer which strikes 
this die block is connected to the outer end of a piston 
rod and piston moving in the 6-in. by 6-ft. long air cylin- 
der C, shown at the left end of the machine. This piston 
with the attached hammer is operated by air under the 
control of a conveniently located three-way valve to 
deliver two or three heavy blows in quick succession, or 
more if necessary in upsetting large drawbars. The 
pneumatic hammer strikes the die and not the drawbar. 
Filler blanks give adjustment for both varying drawbar 
lengths and side widths. 

This machine is used primarily for reforming drawbar 
heads in the case of elongated holes, and when not 
enough stock remains to do this a patch is sometimes 
welded on the end of the drawbar and the head com- 
pletely reformed and brought back to standard. In weld- 
ing, the first few seconds after the drawbar is removed 
from the fire are of the utmost importance and the ar- 
rangement shown in the illustration facilitates the neces- 
sary quick handling. The drawbar is trammed cold and 
the machine set with filler blocks of the correct length 
and width so that everything is in readiness for the weld. 
When a welding temperature has been reached, the draw- 
bar is quickly transferred to the machine bv means of 
the long handle extension bolted to the cold end the usual 
chain suspension from a jib crane. The necessary pre- 
liminary hammer blows may then be struck while the 
steel is still at a welding temperature. The drawbar is 
usually put back in the fire and reheated for a second 
working in the machine and some work is necessary 
under a steam hammer for straightening the head, re- 


Railway Mechanical Engineer 
AUGUST, 1941 


moving burr and driving a steel pin through to size the 
hole. This drawbar-shortening machine is accurate to 
within about 1⁄4 in. and may be used in welding and re- 
forming both heads for a large drawbar in approximately 
5 hr. time, or 3 hr. less than would be required by the 
use of a steam hammer alone. 


Rod Bushing 
Rack 


A neat and convenient rack for storing second-hand rod 
bushings where they can be readily examined and cal- 
ipered for size, is shown in the illustration. It is at the 


Locomotive rod-bushing rack which provides neat storage and ready 
accessibility for calipering 
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Husky three-bearing roller used in rolling all crank pins after being 
turned at San Bernardino shops of the Santa Fe 


San Bernardino, Cal. shops of the Atchison, Topeka & 
Santa Fe. "This rack is approximately 18 ft. long, and 
is made in two sections, each 9 ft. long by 5 ft. high 
by 3 ft. wide at the base. The rack is made of welded 
3-in. angle sections with l-in. transverse pipe sections 
set in at regular intervals to support the bushings. The 
total capacity, including both sides of the rack, is 128 
large bushings, although this capacity may be increased 
in the case of small bushings which are sometimes 
doubled up on the pipe holders, as shown at the back in 
the illustration. 

In Santa Fe practice no second-hand bushings are 
used other than those which will bore and turn to accur- 
ate size for the position in which they are applied. Crank 
pins, however, are turned to 14 in. under size and steel 
bushings ground to М in. oversize. Consequently, bush- 
ings applied just before the wear limits are reached have 
some extra thickness which may be machined off in 
fitting the bushings to new crank pins and new steel 
bushings. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Relieving Boiler Stresses 
Caused By Welding 


Q.—Should welding on locomotive boilers be stress relieved.— 


} M. F. 


A.—It is not the general practice to stress relieve 
welding on locomotive boilers due to the fact that weld- 
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ing on locomotive boilers is practically limited to that 
part of the boiler where the strength of the boiler is not 
dependent upon the strength of the weld. When weld- 
ing on locomotive boilers, care should be taken to keep 
to a minimum the stresses set up in the sheets due to 
the welding process. There are several ways of doing 
this. 

Peening is an effective method of reducing stresses 
and of partly correcting distortion or warping. Step- 
back welding will reduce locked-up stresses and warp- 
ing due to the more uniform distribution of heat and 
the greater rigidity of the seam during the welding 
process. 

The A. S. M. E. code requires that all pressure ves- 
sels built in conformance to the code shall be stress re- 
lieved. This would apply to all locomotive boilers built 
or operated under that Code. 


Use of Patch Bolts in 
Making Boiler Repairs 


Q.—Is it permissible to use patch bolts in applying patches to 
locomotive boilers in locations where it would be necessary for 
the enginehouse to remove tubes and flues in order to apply a 
riveted patch. The boiler has a working pressure of 210 1b. 
What type of patch bolt should be used?—J. E. R. 


A.—It is permissible to use patch bolts for applying 
patches to locomotive boilers, but it is not desirable and 
should be avoided whenever possible. An application 
of a boiler patch with patch bolts should only be con- 
sidered as a temporary repair to be replaced with a 
riveted patch at the first opportunity. The application oí 
patches should be made with rivets to obtain the best 
results. 

The objection to applying a boiler patch with patch 
bolts is that only an external examination of the crack 
can be made. When an internal examination is made, 
it is often found that the crack is considerably larger 
inside than apparent from the outside. For this reason, 
a patch applied with patch bolts should only be con- 
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Typical patch bolt for applying boiler patch 


sidered as a temporary repair and should be renewed 
with a riveted patch at the first opportunity so that a 
complete examination of the crack can be made. 

Another objection to the use of patch bolts is that it 
becomes necessary to ream out the holes and apply over- 
size rivets when they are removed, thus affecting the 
efficiency of the patch. A typical patch bolt is shown in 
the illustration. 


Woop Еск. For Locomotives.—Swedish State Railways will 
equip steam locomotives for burning wood fuel in view of the 
necessity of reducing coal consumption in the country during the 
unsettled conditions in Europe. 
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The Milwaukee Road 


Reclaims Car Axles 


Tue Chicago, Milwaukee, St. Paul & Pacific, like many By J. W. Crossett* and 
other Class I railroads, found themselves possessing a G. Ireland: 
preponderance of friction-bearing car axles, which had 

to be stored, inventoried and re-inventoried, and a per- 


petual shortage of roller-bearing axles which were con- Out of 246 axles inspected in 
tinually being purchased. In order to remedy this con- 
dition a reclamation program was initiated wherein the two years, 154, or 62.6 per 


older freight and passenger friction type axles of the 


5v5-in. by 10-in. size were reforged to make roller- cent have been reforged and 


bearing axles. heat-treated for use as roller- 
i ist, C. M. St. P. х 1 
riot e MAL SERE bearing axles 


Experience in investigating failures of axles of this 
elder type warned against promiscuous selection for re- 
forging as the journals are liable to be heat checked and 
seme of the axles were forged from low quality steel. 
The heat checks do not present a major problem as they 
either open up during forging or are found when the 
completely machined axle is examined by the Magna- 
flux method. This lack of quality in the steel, found 
bv etching in hot dilute hydrochloric acid, as shown in 
Fig. 1. is due either to poor forging technique or mill 
practice. Axles of this quality are satisfactory for freight 
or slower passenger service where the factor of safety 
is exceedingly high but would not prove satisfactory 
vuder the modern high-speed streamliners where excess 
weight is held to a minimum and the factor of safety 
is more rational. 

To make certain that none of these inferior quality 
axles were used for reclamation, a method of testing was 
developed in which one end was sawed off each axle, 
hoth parts identified with a serial number, and the small 
slab turned over to the Milwaukee test department. At 


Fig. l—Etched sections show unsatisfactory quality in some of the car axles found unsuitable for reforging 
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the beginning of this program two years ago, it was felt 
that a complete chemical analysis, microscopic examina- 
tion and a deep etching were necessary but aíter com- 
pletely analyzing 25 ends is was found that the man- 
ganese, phosphorus and sulphur contents were satisfac- 
tory, and to save time only a carbon determination was 
run on the next 70 axles. Inasmuch as the carbon con- 
tent of these 70 axles fell within the range fo the 
A. A. R. Specification M-101-39, or .40 to .55, it was 
felt that this was also unnecessary. A microscopic ex- 
amination was also made on the first 25 axles, but as 
the majority were uniformly coarse grained, 90 per cent 
being classified as McQuaid-Ehn No. 1, and showed 
a Widmanstatten structure indicating unsatisfactory heat 
treatment, or none at all, this was also discontinued. 
Some typical micro-photographs are shown in Fig. 2. 
After the test department completed their work, the 
axles were marked as being either satisfactory for re- 
clamation or scrapped. When enough good axles were 
on hand to provide a full day's work for a hammer 
crew they were reforged. This reforging was done by 
two methods in our shops. The first, the more obvious 


one, consisted of taking an axle as sliown in Fig. 3. pre- 
viously sawed off at А4 for test purposes, and drawing 
out the two tapered sections BB. "This method had two 
disadvantages; the axles had to be drawn out one end 
at a time, necessitating two heats on each axle. It is 
difficult to reforge an axle in this manner and keep it 
straight. To overcome these disadvantages, a jig. shown 


Table I—Typical Chemical Composition of 
Untreated Car Axle 


Per cent 
Carbon: иена э uo UU ad PA awe neveu 0.48 
Manganese. (022 2з» +бзл е Doane Tea ee ue "dira dran ale 0.61 
Phosphorus: >С к ау coque xz Go oO UM sedute О Peewee 0.010 
Т РРО oceans suites sides ЛУУ ey, da Pre 0.034 


Table II—Physical Properties of Car-Axle Test Specimens, 
Untreated and Heat Treated 


Quenched 
As and 

received tempered 

Yield point, lbs. per sq. їп. 0..0... 40,2 63,600 
Tensile strength, lb. per sq. in. ................. 77,500 98,400 
Elongation in 2 іп., рег cent .................... 25.0 21.0 
Reduction in area, per cent ........... ........ 35.3 47.5 


Table III—Normal Chemical Composition of a Car Axle 
Reforged by Improved Method 


Carbon 
Manganese 
Phosphorus 
Sulphur seen cz 


Table IV—Physical Properties of Test Specimens Taken 
from a Reforged Axle 


А End Center 
Yield point, lb. per sq. in. . 2. eck cece cece cees 55,200 51,200 
Tensile strength, lb. рег sq. in. ................. 88,900 93,600 
Elongation in 2 in., per cent .................... 30.0 26.0 
Reduction in area, per cent .................... 51.4 45.0 


in Fig. 4, was fabricated by welding from unmachined 
sections cut on the oxygraph machine. To reforge an 
exle in this jig, the axle is cut off just behind the coller 
at C and this end heated for forging. When a forging 
heat is reached the sawed end is placed in the hollow 
of the die A and held in place by supports B and C. The 
mating wedge D to the wedge welded on the back of 
the die A is put in place and the hammer forces it down, 
which, in turn, shortens and thickens the journal section. 


Fig. 2—Typical microphotographs showing coarse grain structure 
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of car axles before being heat treated 
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By this method the daily output is increased and a 
straighter axle is obtained. 

It is obvious that the low initial physical properties oí 
the steel are not improved by heating for this reforging 
process. In order to determine what improvement could 
be expected by heat treating these axles, one of the ends 
that had been sawed off at point A for test purposes was 


Fig. 3—General design and proportions of the scrap car axle before 
being reclaimed 


split in half parallel to the length of the axle. These two 
halves had the typical chemical composition, shown in 
Table I. One of these sections was left as received and 
the other oil quenched and tempered. A standard 
.505-in. tensile bar was taken from each section and the 
physical properties obtained from these bars are shown 
in Table II. The yield point, which is the value most 
design calculations are based on, was improved 50 per 
cent and the tensile strength raised over 27 per cent. 
The elongation was reduced slightly but this loss was 


Fig. 4—Special jig used in upsetting heated car axle end under a 
steam hammer 


compensated for by the gain in reduction in area. These 
changes are readily understandable from the microstruc- 
ture of the two pieces shown in Fig. 5. The coarse- 
grained Widmanstatten structure, typical of the as-re- 
ceived axles, was converted to a fine-grained sorbitic 
structure insuring a maximum degree of toughness and 
latigue resistance. 


'These axles at present are being oil quenched from 
1,525 deg. F. and drawn for three hours at 1,100 deg. F. 
After heat treatment they were sawed to length and 
turned over to the machine shop for final processing. A 
remarkable improvement in machinability was found to 
have been brought about by the heat treatment, which 
increased the hardness from about 120 to 185 Brinell 
hardness and changed the structure from pearlite to 
sorbite. 

One of the axles which had been reforged by the newer 
method was taken ior metallurgical investigation to de- 
termine what was actually being obtained. А micro- 
scopic examination of a section cut through the upset 
journal showed the flow lines formed by this method to 
be satisfactory, there being no abrupt changes, folds or 
cross flows. 

Two tensile bars were obtained from the axle which 
had the normal chemical composition of Table III, both 
being parallel to the length, one taken midway between 
the center and the surface of the upset end and the other 
at the intersection of the longitudinal and transverse 
center lines. These results shown in Table IV are not 
as good as those obtained by treating the small end sec- 
tion but are still much better than found in the original 
axles. The microstructure of the heat-treated axles 
indicate a lack of complete refinement which condition 
could probably be overcome by normalizing before 
quenching. 

Since the initial program was begun two years ago, 
246 axles have been inspected and 154 or 62.6 per cent 
have been found to be suitable for reclamation. This per- 
centage could have been increased, but safety was the 
prime consideration and there was tendency to lean back- 
ward and scrap axles with the slightest amount of un- 
soundness. The axles marked as being unfit for re- 
clamation were initially scrapped, but with the present 
steel shortage they are hammered down to make parts 
such as coupler bolts and wrist-pin washers where the 
stresses aré not high. When this reclamation program 


was begun the chief desire was to cut down the inven- 
tories and use up some of the older axles but under the 
present defense program with the steel shortage and 
priority number it becomes almost imperative to con- 
tinue reclaiming the older axles to meet the normal re- 
placement demands. 
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Fig. 5—Microphotographs of reforged car axles which have been tempered and quenched. (Left) Center test bar. (Right) End test bar 
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Air Brake 
Questions and Answers 


AB-8, Empty and Load Equipment* 


1—0OQ.—For what ts the AB-8 Empty and Load Brake 
supplied? A.—For light weight cars having a high load 
capacity. 

2—0Q.--Doecs the AB brake 
ments in this respect? A. The AB brake is а single- 
capacity brake, developing a constant braking force 
whether the car is empty or loaded. This brake develops 
a braking force equivalent to 60 per cent of the empty 
car weight, based on 50 Ib. pressure in one 10-inch brake 
cylinder and 15 used on cars having an empty weight of 
58,000 Ib. or less, and a car туши capacity of less than 
three times the empty car weight. 


not answer the require- 


38—O.—How docs ап increasing load affect retarding 
force’ AAs the load increases, the retarding force 
is less effective with the single-capacity brake. 

4—O0 —IVhy will a constant braking force fail to pro- 
duce effective braking in all cases? \.—On light-weight 
cars having a high load capacity the spread between light 
and loaded weight is so wide that a constant. braking 
force will not produce effective braking under both ex- 
tremes. A high constant value for effective load braking 
is excessive for empty braking and a low value for empty 
braking is inadequate for load braking. There is either 
too much empty brake force or too little load brake force. 


5—O.—On what type car is the AB-8 Empty and 
Load brake generally applied? A.—Gondola or hopper 
cars used principally in coal or ore service, where they 
generally operate either empty or fully loaded. 


6—Q.—W hat braking ratio does the AB-8 Empty and 
Load Brake provide? A.—Sixty per cent of the саг» 
weight when empty and generally about 30 per cent of 
the maximum loaded weight (which can be made to suit 
local conditions) based on a brake cylinder pressure of 
50 Ib. per sq. in. 


7—Q.—How does this brake differ from the standard 
AB brake? A— —Functionally, there is no difference, the 
basic AB equipment being used with the addition of 
supplementary apparatus embodying the function of a 
double-capacity brake. Thus the basic AB brake is re- 
tained so that the interchange characteristics are un- 
affected. 


8—Q.—HM hat does the supplementary apparatus rep- 
resent? A—A minimum addition to accomplish the 
purpose of the load brake consisting only of a load 
cylinder and change-over apparatus. 


9—Q.—What does the change-over apparatus consist 
of? A.—A change-over valve and a strut cylinder. 


10—Q.—How is the change-over function accom- 
plished? A.—It is fully automatic, changing when the 
load is changed, and the brake-pipe pressure is restored 
after being depleted. 


11—Q.—HW hat additional air consumption is involved 
with this brake? A .— None. Standard AB reservoirs 
are used for volume. 

12—0Q.—4Are additional lever members required? \.— 
On some installations the location and arrangement of 


* This is a new series of questions and answers which supplements and 
brings up ta date the original series on the AB equipment which appeared 
in Railway Mechanical Engineer from April 1936 to March, 1939, As in 
previous series references to figure and part numbers are to the manu- 
facturers? instruction pamphlets. 
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the brake cvlinders i5 such that no additional levers are 
required. On other installations, due to space limita- 
tions, one additional lever is required. 


13-—O.—IVhat are the parts of a complete set of AB- 
Empty and Load equipment. A—One ABEL-1 valve. 
Fig. 3; one AB-I change-over valve, Fig. 7; one 8-in. 
by 8-in. or 10-in. by 10-in. load brake cylinder, Figs. 1 
and 15; one 8-in. by 12-in. empty brake cylinder, Figs. 2 
and 14; one strut cylinder and bracket, Fig. 9; one truck 
bolster bracket, Fig. 12: one car bolster bracket, Fig. 13 : 
two 15-і. hose with reinforced fittings; one combined 
auxiliary and emergency reservoir; two 114-іп. angle 
cocks; two lÀg-in. hose with couplings; one pressure 
retaining valve; one combined dirt collector and cut- 
out cock and one branch-pipe tee. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the А. AL R. Me- 
chanical Division is called upon to render decisicns 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical. Engineer will print abstracts of de- 
cisions as rendered.) 


Car Damaged Due to Impact 
Switching —Handling Line Responsible 


On October 11, 1939, at Dayton, Ohio, a Baltimore & 
Ohio locomotive moved a cut of 40 cars into a track on 
which 55 cars were standing. In making the coupling. 
Mississippi: Central steel-center flat car No. 2114, the 
second car in the standing cut, failed, resulting in damage 
to the center, intermediate and side sills. Disposition 
was requested under A. A. R. Rule 120, owner's re- 
sponsibility. The Mississippi Central would not agree 
to recognize the settlement of this case as coming under 
A. A. R. Rule 120 as in its opinion and interpretation of 
Rule 32 it was a handling line responsibility and it in- 
sisted on settlement being made under Rule 12. The 
B. & O. stated that there was no other damage to any 
car and furthermore the 55 cars standing on the track 
had been inspected prior to the coupling of the 40 cars 
and no exceptions had been taken. The B. & O. thought 
that the handling of this car should not come under im- 
pact switching as it is an operation that takes place very 
frequently where trains are doubled from one track to 
another to get sufficient tonnage before leaving a terminal. 
It claimed that had this damage occurred when a car or 
a cut of cars had been switched in, or shoved over a 
hump, and improperly controlled, the damage would have 
been given proper consideration. As there was no derail- 
ment or other Rule 32 condition involved, the B. & O. 
believed the damage to be car owner's responsibility. The 
Mississippi Central understood that Paragraph (d), Sec- 
tion (10) of A. A. R. Rule 32 establishes a specific 
dividing line as to the responsibility for damages result- 
ing from impact switching. It stated that the B. & O. 
acknowledged that this car was damaged to the extent 
shown in Rule 44 and as there were six sills broken 
and two center sills bent, the Mississippi Central con- 
sidered that the accident was caused by coupling a mov- 
ing cut of cars to a standing cut at a speed exceeding 
the limits of safety. It contended. in view of the facts. 
that the B. & O. should be held responsible for the full 
amount of the damage. 
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In a decision rendered November 14, 1940, the Arbi- 
tration Committee stated: “This car having been dam- 
aged in switching to the extent specified in Rule 44, the 
handling line is responsible under the provisions of Rule 
32, Section (10), Paragraph (d)."—Case No. 1779, 
Baltimore & Ohio versus Mississippi Central. 


High-Lift Truck for 
Icing Passenger Cars 


Railway passenger cars, particularly dining cars on long 
runs, require the replenishment of their supply of ice at 
intermediate station stops. The ice is carried in bunkers 
located in the roofs of the cars and each car usually has 
from two to four bunkers varying in capacity from 300 
to 900 Ib. per bunker. Also, a supply of ice is carried 
in the dining-car kitchen at floor level. 

The usual practice in icing such cars is to haul the ice 
in full cakes of 300 Ib. each on a baggage truck alongside 
the car, one man on the truck breaking the ice into about 
10-Ib. pieces and tossing them to a man on the car roofs 
who drops them into the bunkers. This method is slow 
and there is also a risk of ice chunks falling upon near-by 
passengers, or possibly breaking car windows. 

To reduce the time of icing cars and also lessen the 
possibility of personal injuries, electric lift trucks of spe- 
cial construction have been introduced, the one illustrated 
being used at the Albuquerque, N. M., passenger station 
of the Atchison, Topeka & Santa Fe. It consists of a 
Yale & Towne 4,000-lb. telescopic electric storage-bat- 
tery truck with remote control from the loading platform 


Yale & Towne high-lift electric truck used in icing Santa Fe 
passenger cars at Albuquerque, N. M. 
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Electric storage-battery-operated truck with icing platform at 
intermediate level 


for raising and lowering. This platform is 38 in. wide 
by 66 in. long by 16 in. high in the low position. It 
has a maximum height in the fully-raised position of 42 
in. The truck platiorm is equipped with a folding cat- 
walk and removable safety handrail on each side. The 
overall dimensions of the truck are 148 in. long by 56 in. 
wide by 95 in. high in the collapsed position. It has 
20-in. by 5-in. drive wheels and 15-in. by 7-in. trailer 
wheels, spaced 80 in. on centers. When loaded with ice, 
the platform will support nine cakes, or about 2,700 Ib. 

This truck is employed in the icing of four Santa Fe 
daily trains and five semi-weekly trains, also certain 
refrigerator express cars. Each train has from one to 
three cars requiring icing. The average amount of ice 
supplied to each train is about one ton, and the number 
of times the platform is lifted and run down and lifted 
again varies from three to five for each car iced. The 
platform is raised to its high position in 44 sec., and 
lowered in 22 sec. The platform is lowered each time 
the truck is moved to another location. 

The use of this truck has resulted in the saving of 
eight man-hours on each of the two shifts where the 
truck is used. It has also reduced the time and cost of 
moving ice from the ice house, which formerly took about 
an hour, with two or three men to push the baggage 
truck. By means of the electric truck, one man can 
make the run in about 15 min. The use of this truck for 
icing express cars has saved taking these cars from the 
train to the ice house. Specific figures on the amount 
of this saving are not available. 

Ice for Pullman and coach car fountains is obtained 
by porters from small ice carts, about 3 ft. by 5 ft. in 
size, drawn along the platform by hand and not served 
by the icing truck. 

By use of this high-lift, electric icing truck the force 
icing cars has been reduced and more time is available 
for the remaining men to clean or otherwise service the 
lay-over equipment in the vards. 
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High Spots in 


Railway Affairs... 


Railways Handle 
Grain Crop Successfully 


The Car Service Division of the A. A. R. 
took even more than the usual precau- 
tions to make sure that the railroads would 
handle the wheat crop promptly. The 
problem was complicated by the fact that 
they first had to move about 40,000,000 
bushels of the stored 1940 crop. They not 
only did this, but handled promptly all of 
the 1941 wheat for which storage space 
could be found. The problem developed 
into one not of transportation, but almost 
entirely of storage. The Commodities 
Credit Corporation has had a difficult time 
attempting to correct the storage situation, 
and apparently fell down badly on its as- 
signment. 


Transportation 
Of Armed Forces 


National defense activities have made a 
heavy demand upon railroad passenger fa- 
cilities in recent months. This additional 
load, however, has not interefered with the 
regular freight and passenger services. 
The total number of the nation’s armed 
forces moved by the railroads in the first 
half of 1941 was 1,452,303. This included 
the armed forces of the Army, Navy, Ma- 
rines and selectees, as well as members of 
the Civilian Conservation Corps. Of this 
number 859,230 were handled on 2,861 spe- 
cial trains. The remainder, including 503,- 
425 selectees, were handled on regular 
trains, the selectees for the most part be- 
ing moved from induction stations to re- 
ception centers. 


Panama Canal 
Traffic Goes to Railroads 


Because of the extensive transfer of Amer- 
ican ships to British service, intercoastal 
traffic through the Panama Canal has been 
considerably diminished and much trans- 
continental business has been transferred 
to the railroads. The effect of the trans- 
fer and sale of ships first became notice- 
able in the summer of 1940. The South- 
ern Pacific traffic, measured in ton-miles 
during 1940, was the largest in the com- 
pany's history. In 1940 it handled more 
than 17,528,000.000 ton-miles of freight, as 
compared with its former high record of 
less than 16,500,000,000 in 1929 and 15,- 
393,000,000 in 1939. Contrasted with this, 
all of the Class I railroads in 1940 han- 
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dled only 81 per cent as much traffic as 
in 1939, and 75 per «ent as much as in 
1929. The Southern Pacific, Santa Fe, 
Northern Pacific and Union Pacific all 
showed a greatly increased average haul 
in 1940, as compared to previous years. 
Not only has the intercoastal traffic been 
diverted to the railroads, but they have 
also been called upon to handle other 
steamship tonnage at Pacific ports, for- 
merly moved East by way of the Panama 
Canal. 


I. C. C. Headquarters 


The Interstate Commerce Commission has 
а splendid office building in Washington 
that is coveted by some of the other nu- 
merous bureaus that have been growing 
by leaps and bounds under defense activi- 
ties. The suggestion has-been made in 
Congress that in the proposed government 
decentralization it might be well to trans- 
fer the Interstate Commerce Commission 
to Chicago. This has stirred up consid- 
erable consternation among the large num- 
ber of practitioners and others who have 
established residences in Washington. 
Southern interests, also, are very much 
averse to such a move. Interestingly, the 
I. C. C. Act specifically states that it should 
have its headquarters in Washington, and 
before its base can be shifted it will be 
necessary to enact new legislation. The 
opposition to the move is so great that it 
is extremely doubtful if such a change in 
the Act can secure the necessary votes. 


The Steel Supply 


Walter S. Tower, president of the Amer- 
ican Iron & Steel Institute, in speaking 
before the purchases and stores officers at 
Chicago, emphasized the fact that there is 
ample steel production in this country to 
take care of our domestic civilian require- 
ments. He cited the following to support 
his contention: "Available facts justify 
the belief that both this year and in 1942 
there will be fully 67,000,000 tons of steel- 
making capacity which can be used for 
domestic civilian consumption and for 
whatever exports may seem desirable to 
countries other than Britain and Canada. 
Such other exports are not likely to call 
for more than 3,000,000 tons of ingots, 
leaving a minimum of 64,000,000 tons for 
domestic civilian uses. This country has 
never in any year been able to use any 
such quantity of steel. Even in 1940, total 


domestic consumption, including defense 
and civilian uses, was only 55,000,000 tons." 
He also directed attention to the fact that 
the Office of Price Administration and 
Civilian Supply has issued an order giving 
preference to materials for car building and 
repair over all other civilian uses. 


Little Danger From 
Handling Explosives 


The Bureau of Explosives, A. А. R. is 
greatly to be commended for its achieve- 
ments over the years. Through a careful 
and persistent campaign of education and 
its staff of field work inspectors, steady 
progress has been made in reducing the 
number of accidents. Last year, 1940, a 
total of 818 accidents occurred, involving 
a property loss of $142,829, chargeable to 
accidents involving explosives and other 
dangerous articles. There were but three 
accidents in the transportation of explo- 
sives in Canada and the United States 
during the year; these included two slight 
explosions in the handling of tow torpe- 
does and one explosion in a freight house 
from blasting caps and dynamite awaiting 
removal by the consignee. Including all 
other dangerous articles under the juris- 
diction of the Bureau, there were 68 fires. 
two deaths and 74 persons injured. 


Transporting Oil 
To the East Coast 


Harold L. Ickes, petroleum co-ordinate: 
for national defense, gave the East a bad 
scare when he announced some time ago 
that the transfer of tankers to British 
shuttle service, coupled with the increasing 
consumption, might make it necessary to 
restrict the use of gasoline for motor car: 
and fuel oil for domestic heating during 
the coming months. As pointed out by 1. 
J. Pelley, president of the Association of 
American Railroads, the railroads for 
many years have been a diminishing íac- 
tor in the transportation of oil, since thc 
oil companies have built up their own 
transportation systems of tank ship. 
barges, pipe lines and tank trucks. It ap- 
pears that there are unused tank cars 
owned by private line companies that can 
be used for this purpose, although thc 
transportation cost may be somewhat in- 
creased. Secretary Ickes in a statement 
late in June called upon the oil compa- 
nies to give attention to the possibilities 
of the greater use of such tank cars. 
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THE relationship between struc- 
ture and wheel qualities discovered by our 
Research Laboratory and described in 
this book, has enabled our manufacturers 
to improve still further the performance 


of chilled car wheels in freight service. 
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Compliance Section, OPM 


A CoMrLIANCE Section, headed by L. 
J. Martin, has recently been created to 
“control and supervise compliance cases 
arising through complaints from within 
OPM, from within the armed services, and 
from industry and the public.” 


A. C. L. Shop Forces On 48-Hr. 
Week 


Snor forces of the Atlantic Coast Line 
were placed on a 48-hr. per week work 
basis effective the week of June 22. Prior 
to June 1, shopmen had been working, with 
minor exceptions, 40 hr. a week. On 
that date the work-week was lengthened to 
44 hr. which, to further facilitate the 
road's program of repairing and returning 
to service all freight cars when age and 
condition justifies, has been prolonged to 
48 hr. thereby increasing output 20 per 
cent. 


Railroad Repairs Given Priority 
Status 


Priority status for repair and mainten- 
ance materials for 26 industries including 
the railroads was assured during the week 
ended July 5 when the Civilian Supply 
Allocation Division of the Office of Price 
Administration and Civilian Supply pro- 
mulgated an allocation program covering 
such items. 

Action was necessitated, said the O. P. 
A. C. S. announcement, by growing de- 
mands on raw materials as result of the 
defense program and the priorities granted 
in connection therewith which have made 
it dificult for manufacturers of repair and 
maintenance materials and equipment to 
fill their orders. The effect will be to 
assure continued operation of essential in- 
dustries and services which otherwise 
might have to curtail because of inability 
to secure needed repair or maintenance 
parts, the announcement concluded. 


Plate Capacity for Car Materials 
'To Be Increased 


Capacity of wide strip steel mills to 
make light plates for railroad cars, ships 
and other purposes will be increased 754,- 
000 tons to a total of 2,480,000 tons by the 
carly part of 1942, according to the Office 
of Production Management. W. A. Hauck, 
OPM steel consultant, disclosed that out- 
look after visiting several strip mills and 
compiling results of a questionnaire sub- 
mitted recently to the 13 mills rolling strip 
54 in. or more wide. 

Present total capacity of these mills is 
12,941,400 tons, of which 1,726,000 is light 
plate capacity and 11,21,400 is for the man- 
ufacture of strip. Of the additional plate 
capacity to be provided, 654,000 tons will be 
obtained gradually by the end of this year 
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and 100,000 will be available by March 1, 
1942. The OPM announcement said that 
a regulation will be issued shortly to all 
steel companies with strip and plate capac- 
ity, requesting them to reallocate to strip 
mills plates now scheduled for the regular 
plate mills, in cases where the sizes and 
quantities are better suited for strip mill 


production. Meanwhile, additional heavier 
plate capacity is being installed by some 
of the companies that have strip mills, and 
more plate capacity is being provided also 
by companies not operating strip mills. 
Further additional capacity is proposed in 
the overall expansion of the steel industry 
now under consideration. 


. Orders and Inquiries for New Equipment Placed 
Since the Closing of the July Issue 


LOCOMOTIVE ORDERS 


No. of Type of Loco. 

Road Locos. Builder 
Boston & Maine ................ s 2 444оп Diesel-elec. General Elec. Co. 
Chinclifield. „ооо a arnt eant 8 4-6-6- American Loco. Co. 
Delaware & Hudson .............. 151 4-6-6- American Loco. Co. 
Elgin, Joliet Eastern 2  1,000-hp. Diesel-elec. Baldwin Loco. Wks. 
Florida East Сог pn 3?  2,000-hp. Diesel-elec. Electro-Motive Corp. 
Illinois Central 22  4,000-hp. Diesel-elec. Electro-Motive Corp. 


Lehigh Valley ... 3  44-ton Diesel-elec. General Elec. Co. 
New York, Ontar 5 444оп Diesel-elec. General Elec. Co. 
New York, Susquehanna 6  1,000-hp. Diesel-elec. American Loco. Co. 
Ohio & Morenci ........... 1 15; on Tbiesel-elec. Davenport-Besler Corp. 
St. Louis-San Francisco ... 152 Baldwin Loco. Wks. 
Seaboard Ап Line з Л.к», 3 $:400-hp. Diesel-elec. frt. 
2  2,000-hp. Diesel-elec. pass.> Electro-Motive Corp. 
2  1,000-hp. switchers 
3  1,000-hp. switchers Baldwin Loco. Wks. 
3 1,000-hp. switchers American Loco. Co. 
Southern ....... асгаад 1 1,000-hp. Diesel-elec. | e Ё 
1 660- ри Diesel-elec. Baldwin Loco. Wks. 
United States Army .............. 2  70-ton Diesel-elec. Vulcan Iron Wks. 
United States Navy, Bureau of Sup- 
plies and Accounts ............... 2  Dieselelec. switch. Vulcan Iron Wks. 
United States Navy Dept. ......... 1* 50-ton Diesel-elec. switch. Atlas Car & Mfg. Co. 
пене States War Dept. .......... 9 45-оп Diesel-elec. switch. Davenport-Besler Corp. 
Upper Merion & Plymouth ........ 1  660-hp. Diesel-elec. switch. Baldwin Loco. Wks. 
estern Maryland ................ 1  660-hp. Diesel-elec. switch. Baldwin Loco. Wks. 
Wheeling & ke Erie... eee 10 2-8-4 American Loco. Co. 
Locomotive INQUIRIES 
Louisville & Nashville ... 14-21 2-8-4 
National Rys. of Mexico 20 48-4 
6 2-6-6-2 
6 4-8-0 
8 280 
FREIGHT-CAR ORDERS 
No. of 
Road Cars Type of Car Builder 
Akron, Canton & Youngstown ...... 100  50-ton hopper 


30 70-ton gondolas 


Bethlehem Steel Co. 


Central of Georgia ................ 150 50-ton auto. American Car & rary, Co. 
50 50-оп box Pull.-Std. Car Mfg. 
Central of New Jersey ...........-- 1,000 — 70-ton gondola Bethlehem Steel 
Chesapeake & Ohio ............... 1,000 50-ton hopper American Car & Fáry. Co. 
; 1,000 50-ton box Pull.-Std. Car Mfg. 
Chicago, Rock Island & Pacific..... 200 Gondola T American Car & HS Co. 
lincbfield еее s vU rmn n Ye 5 -t ^ E 
Clinchfield : A: on covered hopper | Amean Cir & ary, Co. 
)elaware, Lackawanna & Wes .. 600  S0-ton bos [ E 1 is 
Delaware, Lackawanna & estern Pers x l Amaian Car d Paty. Cs. 
50-ton box Magor Car Corp. 
Florida East Coast ............... Gondola р ^ : 
Hopper { American Car & Fdry. Co. 
Litchfield & Madison ............. Hopper Gen. Amer. Trans. Corp. 


National Rys. of Mexico . 
New York, Chicago & St. 


New York, New Haven & Hartford. 50 


Louis Box 


50-ton box 


50-ton hopper 
Cabooses 


Magor Car Corp. 

Gen. Amer. Trans. Corp. 
American Car & Fdry Co. 
Pull.;:Std. Car Mfg. Co. 


Norfolk & Western ............... 25  70-ton gondola Ralston Steel Car Co. 
Redding. еда и REPE 5005  70-ton gondola Bethlehem Steel Co. 
50 Cement Co. shops 
St. Louis Southwestern ........... 500* Freight Co. shops 
Seaboard Air Line ........... е4: 500  50-ton box Pull. "Sul. Car Mfg. Co. 
100 50-ton flat Greenville Steel Car Co. 
50 70-ton cement l 
100 70-ton hopper f Bethlehem Steel Co. 
Southern Pacifie „оло 700 50-ton box Pull.-Std. Car Mfg. Co. 
700 50-4оп box Pressed Steel Car Co. 
700 50-ton box l z у 
150 70-оп hopper ў American Саг & Fdry. Со. 
500 50-оп box Mt. Vernon Car Mfg. Co. 
700  50-ton gondola Bethlehem Steel Co. 
300  70-ton flat Pacific Car & Fdry Co. 
200 12,000-gal. tank } n 
50 8,000-gal. tank Gen. Amer. Trans. Corp. 
Union Pacific ....-............... 2,500  Underframes Mt. Vernon Car Míg. Co. 
United States Army .............. 50  10.000-gal. tank Gen X ji эг”. 
United States Кауу............... 2 70-ton flat Gen cA meri rand; Corp 
29 ion йа Haffner-Thrall Саг Со. 
26 30-ton flat 
Wabash 2:235 rn reae ei odes 100 70-ton gondola Co. shops 
Western Maryland .............. 4  Depressed-center flat Co. shops 
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. . . is dependable power" 


High speed and high power are making ever-increasing de- 
mands on the locomotive ... Closer tolerances and greater 
strength of parts are fundamental to low maintenance and 
dependability . . . Hence the importance to the railroads of 
the builder's facilities and reputation for a sound product 
... Such a reputation Lima has long enjoyed. 


LIMA 
ОТТЕ» LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


INCORPORATED 
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FREIGHT-CAR Ī NQUIRIES 
Missouri Pacific .................. 1.000 Box B 
fü Flat E. 
500 Hopper Koike ‘geht rdi мр 
*0 Coal : 
250 Box { 
450 Coal ЦА 
50 Flat í 
100 Box і 
300 Coal ^ 
50 Flat { 
100 Box ts 
1580 — Coal ! 
PassENGEM-CAR. ORDERS 
No. of 
Road Cars Type of Car Builder 
Atchison, Topeka & Santa Fe ..... 7. Storage-mail 
: DUE rire Edw. G. Budd Mfg. Co 
16 Chair j 
Florida East Coast ................ 3 Соасһ l 
1 Observation Еа. G. Budd Mfg. Ce. 
1 Dining 
» 1 Passenger baggage 
Illinois Central 2 Lounge Co. shops 
Pennsylvania 12% (Coach Edw. G. Budd Mfg. Co. 
Pullman Co. 170? Sleeping Pull..Std. Car Mfg. Co 


2 For fast heavy freight service. 
cost $3,250,000. 

2 For passenger service. 

? Purchase authorized hy the court, 
Cost of 15 steam locomotives, 

* Cost, $26,398. 

* Order not confirmed. 


Delivery expected middle or latter part of 1942, 


Estimated 


also the purchase of five 1,000-hp.. Diesel.electric locomotives 
$2.692.800; five Diesel-electric locomotives, $202,500, 


4 Construction authorized by the district court; cost, $1,748,000. 


1 Fer Gulf Coast Lines. 
? For International-Great Northern. 
* For Missouri Illinois. 


? To operate in conjunction with 16 Atlantic Coast Line cars reported in July issue for through 
h 


passenger service from New York to Florida. 


H For the following trains: Overland Limited (Southern Pacific-Union Pacific-Chicago & North 


Western)—78 cars. 


12 wit 


and 4 double bedrooms; 2 with 18 roomettes; 


lounge-observation; Golden State Limited: (Southern 


11 with 2 drawingrooms, 4 compartments, and 4 double bedrooms; and 13 with 4 
er-Chief, (Atchison 
г ouble bedrooms; an 
For general service on Santa Fe trains, there will also be 


roomettes, and 6 sections; Chief and Su 
2 drawingrooms, 4 compartments, and 4 
and 6 sections. 
double bedrooms, 6 roomettes, and 6 sections; and 6 
tion, four cars of the new equipment will 


double bedrooms. 6 roomettes and 6 sections. 


60 containing 4 double bedrooms, 
drawingrooms, 4 compartments and 4 double bedrooms; Panama Limited: 
4 double bedrooms, 6 roomettes, and 6 sections; 
2 with 3 double bedrooms, 
room, and a buffet-lounge; and 2 with 2 double bedrooms, r 


be assigned to the Missouri Pacific. 


6 roomettes and 6 sections; and 18 with 2 
(Illinois Central): -20 cars, 
2 with 2 drawing.rooms, 4 compartments. 
1 compartment, 1 drawing- 
1 drawmgroom, 2 compartments. and a 
Pacific-Chicago, Rock Island & Pacific) — 24 cars, 
double bedrooms, 6 
Topeka & Santa Fe)--12 cars, 4 with 
8 with 4 double bedrooms, 6 roomettes, 
26 cars containing 4 
and an observation-lounge. In addi- 
each containing 4 


with rooms 


Practically all of the cars will be of high tensile, 


alloy steel, of the welded girder type and air-conditioned. 


Car Building Lags Says Budd 


More efficient use of existing railroad 
facilities holds the possibility of increasing, 
by 25 per cent, the carrying capacity of 
the railroads and of avoiding a transporta- 
tion bottleneck that might occur during 
the expanding business of the emergency, 
Ralph Budd, transportation commissioner 
of the advisory commission to the*Council 
of National Defense, told a meeting of di- 
rectors of the American Short Line Rail- 
road Association at Chicago on July 14. 
Maximum use of the transportation plant, 
he indicated, is particularly important in 
view of the fact that the car building and 
repair program has slowed down because 
there has been some difficulty in securing 
materials. 

Orders for repair parts are not being 
filled promptly and stocks of repair parts 
are being depleted through inability of 
manufacturers to obtain material, he said. 
Car and locomotive builders, he continued, 
are not affected by material delays to the 
same extent as shops making repairs. He 
warned against delaying car and locomo- 
tive building, pointing out that car build- 
ers are already behind about 7,500 cars 
on their orders. At the rate of the pres- 
ent interruptions due to shortage of ma- 
terial, the railways may fall 20,000 cars 
short of the program set up for comple- 
tion by October 1. Unless material is re- 
leased for railway use, he said, the pro- 
gram will fall down worse in the future 
because, for the year ending October 1. 
1942, the railways had hoped to add 120,- 
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000 cars to their ownership. When re- 
tirements are included, this would mean a 
160,000 car program between October 1, 
1941, and October 1, 1942. 

"The problem of providing adequate 
transportation in such times as these," Mr. 
Budd said, "is one of joint interest and 
responsibility, and can be solved best by 
the cooperation of all parties [the users of 
cars as well as the carriers] who must 
share that responsibility." 

Speaking of car utilization, Mr. Budd 
continued: "Increased speed while on the 
road is not so important as maintaining 
a continuous movement. This is apparent 
when we remember that the average freight 
car is actually moving in trains only about 
10 per cent of the time, or a little over 
2% hours out of the 24. Obviously, there 
is opportunity to save many more car 
days by avoiding some of the lost time 
during the other 2177 hours than by run- 
ning the already high-speed trains still 
faster for the 277 hours they are moving 
the cars. 

"Sympathetic consideration has been 
given to the appeals for priorities which 
will permit suppliers to fill railway orders, 
but the necessary action to bring deliveries 
is exceedingly slow. Transportation must 
be recognized as equally vital with any 
other part of the defense effort, and the 
time has come when such recognition must 
be expressed in necessary materials. The 
matter is not within my control or that of 
the railroads. It is not a question of their 
failure to place orders, nor their ability to 
pay for the goods." 


Midget Gasoline-Propelled 
Locomotives for Army 


"MipcET locomotives, as easily operated 
as automobiles, vet able to pull trains of 
15 loaded freight cars at a speed oí 15 
miles an hour, are being delivered to Army 
posts throughout the country,” said a re- 
cent statement from the War Department. 

Twenty-five of the locomotives already 
are working for the Army. Although the 
general plan is to usc the midgets on stan- 
dard gauge tracks, experimental tests at 
Fort Dix, N. J. "revealed they were 
adaptable to narrow gauge as well.” 
There are many practical time-saving uses 
for the locomotive, according to Quarter- 
master Corps authorities. 


OPM Moves to Recover 
Nickel Steel Scrap 


А MOVEMENT on the part of the Office 
of Production Management to convince 
railroads and other large users of alloy 
steels, particularly nickel steel, that usable 
alloy scrap should be segregated and re- 
turned to the steel industries for remelting 
were discussed at Washington, D. C., on 
July 8, at a meeting sponsored by the Na- 
tional Conference of Business Paper Edi- 
tors. Attending the conference were Dr. 
C. H. Herty, Jr., research engineer, Beth- 
lehem Steel Company, who is chairman of 
the new scrap conservation sub-committee 
of the American Iron & Steel Institute's 
Defense Committee; H. Leroy Whitney. 
chief of OPM's Nickel Section; D. A. 
Uebelacker, chief of OPM's Nickel Sec- 
tion; C. G. Holmquist of the office of 
Price Administration and Civilian Supply ; 
T. H. Wickenden, assistant manager oí 
the development and research department. 
International Nickel Company, and Robert 
A. Wheeler, advertising manager, Nickel 
Alloy Steel Division, International Nickel 
Company. : 

Mr. Uebelacker estimated that the pres- 
ent total nickel demand is running at about 
the rate of 21 million pounds per month. 
Of this he said 12% million pounds per 
month are required to satisfy А rating 
priorities. At the present time there is 
available for distribution in the United 
States about 15 million pounds per month. 
leaving a shortage of about six million 
pounds per month of unsatisfied demand. 

The scrap-recovery movement was start- 
ed in the belief that a large supply of 
usable alloy scrap can be made available 
for remelting if it can be located and the 
usmg industries can be induced to take 
measures to effect an adequate segregation 
of alloy scrap material. A letter has becn 
sent out to using industries by OPM sug- 
gesting a basis for segregation and grad- 
ing of alloy scraps, first according to the 
amount of the principal alloying element 
and, thence, according to carbon content 
and the amount of stabilizing elements 
and elements added for  machinability. 
These grades are grouped into two main 
classes—stainless steels and low-alloy 
steels—and the principal alloying elements 
involved are nickel, chromium, and molyb- 
denum. Accompanying the letter to the 
using industries is a copy of a price sched- 
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The Franklin System of Steam Distribution, by providing the following fea- 
tures, secures results such as are indicated in the above curve. 


1. Separation of valve events, so that admission, cut-off, re- 
lease and compression are independently controlled. 
2. Absolutely fixed valve events at all speeds and all cut-offs. 
3. Large inlet and exhaust passages and improved steam flow. 
4. Reduced cylinder clearance volume. 
5. pn weight of moving masses and reduced mechanical 
riction. 


The Franklin System of Steam Distribution is offered to the railroads to meet 
the increasing demand for a more complete utilization of the potential 
power in every pound of steam. 


5, FRANKLIN RAILWAY SUPPLY COMPANY, INC. Grace 


sue In Canada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 
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ule issued by OPACS in fixing maximum 
price of nickel-steel scrap and giving other 
information governing grading and quan- 
tity differentials. 

Mr. Whitney expects most users to find 
that the higher prices which the properly 
segregated, uncontaminated alloy scrap 
will command will be ample economic jus- 
tification for the expense involved in ef- 
fecting the proper scgregation. 

The steel scrap conservation. sub-com- 
mittee of the American Iron & Steel In- 
stitute is developing plans for finding out 
where the alloy scrap is located, how much 
of it there is, and what facilities are avail- 
able for its proper preparation, where 
processing is necessary before shipment. 


Equipment Purchasing and 
Modernization Programs 


Baltimore © Ohio.---Division 4 of the 
Interstate Commerce Commission has 
modified its Equipment Trust Certificate 
order of November 19, 1940, in Finance 
Docket No. 130079, so as to permit this 
company to substitute 274 70-ton, 53 ft. 
1% in. all-steel gondola cars in place of 
250 70-ton, 66 ft. 115 in. all-steel gondola 
cars as originally contemplated. 

Cambria. е [ndiana.— The. Cambria & 
Indiana has placed an order for repairs to 
400 hopper cars with the Bethlehem Steel 
Company. 

Canadian Pacific—A contract has heen 
awarded Couture and Toupin, Winnipeg, 
Man., for the construction of a scrap re- 
claiming building at Weston shops. The 
work involves the construction of a brick 
and concrete building 50 ft. x 96 ft. x 15:4 
ft, at a cost of $18,000. 

A contract on a cost plus basis has been 
awarded to C. M. Miners Construction 
Company, Ltd. Saskatoon, Sask.. for the 
installation of a 90-ft. turntable at Suther- 
land, Sask. 

Chicago, Burlington &  Quincy.—The 
Burlington has asked the Interstate Com- 
merce Commission for authority to as- 
sume liability for $9,387,000 of 14% per 
cent equipment trust certificates, maturing 
in seven annual installments of $1,341,000 
each on August 1 in cach of the ycars from 
1942 to 1948, inclusive. The proceeds will 
be used as part of the purchase price of 
new equipment costing a total of $11,043,- 
530 and consisting oí 2,000 40-ft. 6-in., 50- 
ton steel frame, double-sheathed box cars 
with steel outside sheathing; 500 50-ít. 
6-in., 50-ton steel frame, double-sheathed 
box cars with steel outside sheathing; 175 
50-ft. 6-in., 50-ton steel frame, double- 
sheathed automobile cars with steel out- 
side sheathing with auto loaders; 50 29- 
ft. 3-in., 70-ton all-steel, covered hopper 
cars; 100 65-ft. 6-in., 70-ton, all-steel gon- 
dola cars; 250 34-ft. 3-in., 55-ton, all-steel 
hopper cars; 400 53-ft. 6-in., 50-ton, all- 
steel flat cars; 200 40-ft. 6-in., 40-ton steel 
frame stock cars; and 250 40-ft. 8-in., 70- 
ton all-steel ballast cars, making a total 
of 3,925 cars. Orders placed with the 
company shops were announced in the 
March issue. 

Gulf, Mobile & Ohio.—The G. M. & 
N. has asked the Interstate Commerce 
Commission for authority to assume lia- 
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bility for $2.175,000 of 2.4 per cent equip- 
ment trust certificates, maturing in 15 
equal annual installments of $145,000) оп 
August 1 in each of the years from 1942 
to 1956, inclusive. The proceeds. will be 
used as a part of the purchase price of 
new equipment costing a total of $2,853.- 
(WW) and consisting of ROO 40-ton, 40- ft. 
оет. box cars; 150 S0-ton twin, 
clearing hopper cars; and 50 40-ton, 40- it. 
о-їп. automobile box cars. Orders for this 
equipment were announced in the July 
Issue. 

When filing this petition the G. M. & 
N. pointed out that while it has equip- 
ment sufficient. to handle normal. business 
it considers it its. duty to. provide itself 
with the facilities that will enable it to do 
its part in supporting the government's 
preparation for defense. 

Hlinois Central.--The Minois Central 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $6,920,000 of equipment trust. certifi- 
cates, maturing in 20 semi-annual install- 
ments of $346,000, beginning September 1. 
1941. The proceeds will be used as part 
of the purchase price of new equipment 
costing а total of $7,099,166 and consisting 
of 1,000 40-ton box cars; 1,000 50-ton 
hopper cars; 200 40-ton refrigerator cars; 
100 70-ton. covered hopper cars, and 100 
S0-ton. flat cars. Orders for this. equip- 
ment were announced in the May issue. 

Missourt-Kansas-Texras. -- An elaborate 
car rehabilitation program calling for the 
rebuilding of more than 2,000 freight cars 
is being undertaken by the M-K-T at its 
Denison shops. Included are 1,500 box, 
500 gondola and 30 caboose cars. A force 
of 100 men are already at work on the 
construction of the first 10 cabooses, 2 of 
which are already in service. 

Following completion of the cabooses, 
Denison shop forces will sandblast and 
paint 200 hopper cars. This work will be 
done pending the arrival of materials and 
supplies needed for the car building pro- 
gram. 

Of the box cars to be rebuilt, 1,000 are 
of the 76000 series, which were built by 
the American Car & Foundry Company at 
St. Charles, Mo., in 1923. Many of the 
remaining 500 box cars are of the 96000 
series, built at Denison in 1926. The 
76000 series cars are 80,000-lb. capacity 
units with steel frames, posts, braces and 
roofs and with longitudinal wood siding. 
mounted inside the steel braces. The 96000 
series are of the same construction but are 
of 100,000-Ib. capacity. 

New York Central.—Five stalls of the 
enginehouse on the Big Four at Belle- 
fontaine, Ohio, will be extended to accom- 
modate the installation of а 100-ton and 
a 50-ton drop table. and a monorail crane. 
The contract for the enginehouse extension 
has been awarded the Walsh Construction 
Company, and for the drop tables. the 
Whiting Corporation. The cost of the 
project, including sewer and water line 
changes and a fan and heater room, is es- 
timated at $102,000. 

Northern Pacific—aA contract has been 
awarded the J. W. Bailey Construction 
Company, Seattle, Wash., for the construc- 
tion of a three-track wood frame rectangu- 
lar enginehouse with a machine bay. a 
wood frame office and store building, and 


seli- 


a concrete cinder pit at Easton, Wash. 1n 
connection with this work, track rearrange- 
ments and changes to water facilities will 
be completed by company forces. 

Wabash—The Wabash has asked thc 
district court for permission to purchase 
materials for the construction of 100 
freight cars in company shops at a cost 
of $350,000. 

Western Maryland. — The Western 
Maryland has asked the Interstate Com- 
merce Commission for authority to assume 
liability for $1,900,000 of 2% per cent 
equipment trust certificates, maturing in 10 
equal annual installments of $190,000 on 
August 1 in each of the years from 1942 
to 1951, inclusive. The proceeds will be 
used as a part of the purchase price vi 
new equipment costing a total of $2,204,000 
and consisting of 200 all-steel, 50-ton box 
cars with eho ir à wheels; 300 all-steel, 
50-ton hopper coal cars, with one-wear 
steel wheels; 200 all-steel, 50-ton gondola 
cars with wood floors and chilled iron 
wheels; and 25 50-ton flat cars with chilled- 
iron wheels. Orders. for this equipment 
were announced in the July issue. 

Western Pacifie.— The Western Pacific 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $2,650,000 of equipment trust certifi- 
cates, maturing in 10 equal annual install- 
ments of $265,000 on August 1 in each 
of the years from 1942 to 1951, inclusive. 
The proceeds will be used as part of the 
purchase price of new equipment costing a 
total of $3,588,500 and consisting of three 
5,400 hp. Diesel-electric freight locomo- 
tives; 350 50-ton, 40-ft. box cars; 300 50- 
ton, 50-ft. flat cars, and four stainless 
steel-sheathed, streamline chair cars. Or- 
ders for this equipment were announced 
in the July issue. 


OPACS Gives Preferential Status 
for Locomotive and Car Materials 


ActIon “to relieve a critical shortage of 
locomotives of all kinds” was taken by the 
Office of Price Administration and Civilian 
Supply on July 7 when it made public an 
allocation program “giving preferential de- 
livery status” to materials and equipment 
essential to locomotive construction. On 
the same day. OPACS also acted “to se- 
cure adequate transportation facilities for 
the traveling public.” issuing another allo- 
cation program providing preferential sta- 
tus on materials and equipment used in 
the construction of cars and buses “for 
urban or interurban lines.” 

The locomotive materials program set 
forth that "there is a critical shortage in 
the nation's locomotives”; it is applicable 
to material and equipment entering into 
"railroad, mine and industrial locomotive 
construction—steam, electric or Diesel." 
Likewise the program in connection with 
passenger equipment for urban and inter- 
urban lines was based on a finding that 
"there is a critical shortage in the nation's 
coaches and rail-cars." These latest moves 
place the equipment involved in the same 
OPACS class as the materials for freight- 
car construction covered in a previous al- 
location program issued June 10. In other 
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** Tailor Made”? 
YET STANDARDIZED! 


Each Security Arch is **tailor made” to suit the 
individual class of power in which it must func- 
tion. But so effectively is Security Arch Brick 
standardized that only six different Security 
Brick patterns are needed for more than 50% of 
the Security Arch Brick used. 


This high standardization reflects the engineer- 
ing and experience of the American Arch Com- 
pany. 

It simplifies the application of the brick arch and 
saves the stores department a vast amount of 
trouble. 


This foresight of the American Arch 
Company in adhering to standards is 
but one of the many ways in which the 
American Arch Company is serving the 


railroads. 
There’s More to 
SECURITY ARCHES 
Than Just Brick 
HARBISON-WALKER AMERICAN ARCH CO. 


INCORPORATED 
60 EAST 42nd STREET, NEW YORK,N. Y 
Locomotive Combustion 
Specialists 


REFRACTORIES CO. 


Refractory Specialists 
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words, as it is stated in the locomotive 
program, "all deliveries of material and 
equipment necessary for the construction 
of locomotives shall be given preference 
over all material and equipment going into 
any other civilian use, subject, however, 
to a prior preference to deliveries for all 
such material and equipment as may be 
required under contracts with the United 


States or any department or agency 
thereof.” 
The civilian allocation program for 


freight cars issued on June 10 will, ac- 
cording to Leon Henderson, administrator 
of OPACS, "affect particularly the dis- 
tribution of available supplies of steel and 
its products since they constitute a major 
part of the materials required in íreight- 
саг construction. It is estimated that an 
average of 20 tons of steel are required 
tor each freight car built. Completion this 
year of all the freight cars on order May 
1 would require around 1,400,000) tons of 
steel.” 


OPACS After Wheel Builders 


RaiLgoAD car-wheel builders were asked 
during the latter part of June to withdraw 
"the substantial price increase they had 
proposed to put in effect July 1" and, in- 
stead, to meet for discussions on the mat- 
ter with representatives of the Office of 
Price Administration and Civilian Supply 
in Washington. 

The request was contained in a letter 
sent June 23 to 16 car wheel manufactur- 
ers by Leon Henderson, OPACS adminis- 
trator, who said his office could continue 
its present policy of inviting voluntary co- 
operation, rather than formal controls, 
"only so long as individua] businesses are 
willing to assume the responsibility of 
maintaining price stability." Confidence 
was expressed by the administrator that 
the need for further action in the present 
situation could be avoided. The car-wheel 
industry has had a position of "strategic 
importance" in the defense effort, the let- 
ter pointed out, in addition to its place 
in the general industrial economy. 


D. & R. С. W.— Climax Molyb- 
denum Party 


Ох July 17 and 18, the Denver & Rio 
Grande Western, in conjunction with the 
Climax Molybdenum Company, held "open 
house" for a party of railway engineers 
ind manufacturers’ representatives from 
various parts of the country who were in- 
vited to make a thorough inspection of 
the railroad's test laboratory at Denver, 
Colo., and the world's largest Molybdenum 
mine at Climax, Ohio. At the test lab- 
oratory, which is now being enlarged to 
accommodate a substantially increased vol- 
ume of work, R. McBrian, engineer of 
tests, and his assistants explained the use 
of the various units of modern laboratory 
equipment, and described current test 
work, such as Thermoflux determination 
of laminated sections in boiler plate and 
firebox steel; Magnaflux tests of locomo- 
tive and car parts; dampening capacity 
tests as a measure of the aging of metals; 
and use of polarized light to show stress 
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patterns in plastic models. Physical tests 
of alloy firebox steels at controlled high 
temperatures indicate that the presence of 
molybdenum as an alloy has a definite ten- 
dency to give improved physical properties 
as compared with carbon steel at the high 
temperatures common in modern locomo- 
tive boiler operation. 

On Friday, July 1%, the inspection 
party, under the direction of D. R. Carse, 
New York representative of the carbon 
Molybdenum Company, and E. R. Young, 
metallurgical engineer, motored to the com- 
pany mine at Climax and inspected the 
extensive operations whereby — 12,000,000 
Ib., of molybdenum concentrate were pro- 
duced in 1940. It is expected that this 
production will be stepped up to 20,000- 
000 Ib. in 1941. The magnitude of the 
highly-mechanized process by which such 
large production figures are realized may 
be appreciated from the fact that molyb- 
denum constitute only about six per cent 
by weight of the ore as mined. 


I. С. C. Organization Changes 


THe Interstate Commerce Commission 
has announced that Commissioner Miller 
has been assigned to Division 3 in lieu of 
Commissioner Alldredge. Division 3 now 
consists of Commissioners Mahaffie, Miller 
and Johnson, "except that Commissioner 
Patterson shall serve in lieu of Commis- 
sioner Miller with respect to matters aris- 
ing under Section 25 (a)-(g), inclusive, of 
the Interstate Commerce Act, Railroad 

. Retirement Act of 1937, Carriers Taxing 
Act of 1937, Railroad Unemployment In- 
surance Act, Railway Labor Act, Safety 
Appliance Acts, Locomotive Inspection 
Act, Ash Pan Act, Accident Reports Act, 
Hours of Service Act, Block Signal Reso- 
lution of June 30, 1906, Sundry Civil Ap- 
propriation Act of May 27, 1908, and 
Medals of Honor Act.” 


OPM Issues Priorities for Loco- 
motive Builders; None for 
Passenger Cars 


To alleviate problems caused by a scri- 
ous shortage of locomotives, the priorities 
division of the Office of Production Man- 
agement has issued two blanket preference 
rating orders—designed to facilitate both 
the construction of locomotives and their 
repair. А preference rating of A-3 will 
be granted to an initial list of 10 locomo- 
tive builders and also to about sixty re- 
pair plants, it was stated. 

The two orders are similar in form to 
the blanket preference rating granted 
to freight-car builders as noted in the 
July issue, page 295. One of the new 
orders grants a rating for delivery of ma- 
terial entering into the repair and rebuild- 
ing of steam, electric or Diesel locomotives, 
whether for railroad, mining or industrial 
use. The other order grants a rating for 
delivery of materials entering into the 
construction of specified locomotives now 
scheduled by the builders. 

Each producer or supplier granted the 
use of the new rating may apply it to de- 
liveries of material entering into construc- 


tion or repairs by executing a copy oi the 
appropriate order and serving it on his 
suppliers. After the rating has been ap- 
plied the first time, additional orders may 
be covered merely by citation of the rat- 
ing granted originally, it was pointed out. 

Use of the blanket ratings will, in the 
opinion of the priorities division, eliminate 
a great deal of paper work which is at 
present involved in making separate ap- 
plications for ratings on each individual 
contract or order placed. 

No OPM preference ratings will he 
issued for steel for passenger-car construc- 
tion, it having been determined that there 
is no immediate necessity for such action. 


Aluminum Production 
Expanding 

Tue use of aluminum, which has found 
its way extensively into passenger-car 
construction both as trim and as the pri- 
mary structural material, is now confined 
exclusively as a raw material of the de- 
fense industries. 

In 1939, when the Aluminum Company 
of America was sole producer of primary 
aluminum, its total production was 327 
million pounds. This company alone has 
under way a program of expansion which 
will have increased its output to 720 mil- 
lion pounds, or more than doubled, by 
mid-summer of 1942. Other plants to be 
owned by the government have been pro- 
jected which will raise the total capacity 
of the aluminum producing industry to 
1,400 million pounds when they have been 
completed. Three of these plants will be 
operated by the Aluminum Company oi 
America; one by the Union Carbide and 
Carbon Company; one by the Reynolds 
Metal Company; one by the Bohn Alu- 
minum & Brass Company, and one by the 
Olin Corporation. These seven federally 
owned plants are located adjacent to vari- 
ous large water-power sources, most of 
them built by the government. 


Conferences with Engineers and 
Firemen Break Up Over 
Diesel Demands 


CONFERENCES took place during June at 
Chicago between a ‘committee represent- 
ing the Western railways and commit- 
tees representing the Brotherhood of Lo- 
comotive Engineers and the Brotherhood 
of Locomotive Firemen and Enginemen 
on the demands which the engineers made 
on March 18, 1939. The demands of the 
engineers call for rates of pay based upon 
horsepower of Diesel locomotives instead 
of weights on drivers and for an assistant 
engineer in the engine rooms of certain 
types of Diesel locomotives. The demands 
which the firemen made on May 10, 1941. 
involve higher pay on Diesel and coal- 
burning locomotives and a fireman-helper 
on each unit of locomotives. The conter- 
ences broke up on July 3, due to the con- 
tinued demands of the engineers and fire- 
men for the employment of extra men on 
Diesel-electric locomotives. 

“We see neither reason nor justice in the 
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demands for the employment of additional 
and unneeded men on Diesel locomotives," 
said F. G. Gurley, chairman of the West- 
ern Carriers’ Conference Committee. "The 
demands of the engineers and firemen 
would require, on a Diesel such as that 
used on the transcontinental City of San 
Francisco, the employment of seven engine- 
men—one engineer, three ‘assistant engi- 
neers' and three firemen. This train is 
now being operated safely and efficiently 
with two enginemen—one engineer and one 
fireman. 

“The City of San Francisco, in its jour- 
ney from Chicago to the Coast, runs over 
15 so-called ‘operating districts. Engine 
crews are changed for each operating dis- 
trict. Thus, under the present demands, 
105 enginemen would be required to han- 
dle the locomotive on a trip requiring only 
39 hours and 45 minutes. In view of the 
fact that 15 engine crews are used in a 


HrenBERT J. Watt has been appointed 
manager of sales, western area, for the 
Carnegie-Illinois Steel Corp. with head- 
quarters in Chicago. Mr. Watt will co- 
ordinate sales activities of the company's 
offices at Chicago; Denver, Col.; Detroit, 


Mich.; Indianapolis, Ind.; Milwaukee, 
Wis.; St. Louis, Mo., and St. Paul, Minn. 
* 


T. H. Murpnuy has been appointed su- 
perintendent of Diesel power of the Amer- 
ican Locomotive Company with headquar- 
ters at Schenectady, N. Y. Mr. Murphy 


T. H. Murphy 


graduated írom the University of Vir- 
ginia with a degree in electrical engineer- 
ing in 1923. From 1923 to 1924, he 
worked on the special test course and at- 
tended the engineering school of the West- 
inghouse Electric & Manufacturing Co., 
subsequently entering that company's rail- 
way engineering department. From 1926 
to 1927 he acted as special engineering 
representative at the J. G. Brill plant at 
Philadelphia, Pa. Later, he was stationed 
at the South Philadelphia plant of the 
Westinghouse Electric & Manufacturing 
Co. in connection with Diesel locomotive 
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period of less than 40 hours, it is obvious 
that these men, on the average, now work 
only between two and three hours a day; 
yet they receive a minimum of 8 hours’ pay. 
The 105 men, who would be required un- 
der the present demands to handle this 
train in one direction, represent an in- 
crease of 75 over the present number re- 
quired. All that these extra employees 
would do would be to ride, to draw their 
гау, and to increase the cost of rail trans- 
portation. 

"We have been ready and willing, as a 
basis for disposing of these demands, to dis- 
cuss with these men changes in the basis 
upon which their present daily rates of pay 
are established. We see no justification, 
however, for the employees to attempt to 
secure a wage increase through a change 
in the basis on which they are paid. This 
is particularly true when there are now 
before us demands for an increase of 30 


Supply Trade Notes 


work, where he remained until 1936. In 
October, 1936, after a few months of shop 
engineering development work at the Weir- 
ton Steel Company, he entered the employ 
of the American Locomotive Company, 
where he engaged in special work on Diesel 
locomotives in the engineering department 
at that company's New York office. Mr. 
Murphy was transferred to the Schenec- 
tady, N. Y., plant early in 1941. 


* 


Stewart McNAuGHTON has been ap- 
pointed general sales manager of the Lo- 
comotive Division of The Baldwin Loco- 
motive Works, in charge of all steam and 
Diesel locomotive sales. Mr. McNaugh- 
ton was born in Philadelphia, Pa., and 
obtained his education in the Central High 


S. McNaughton 


School and the Franklin Institute of that 
city. He became associated with The 
Baldwin Locomotive Works in 1899 as a 
mechanical draftsman and for the next 
fifteen years devoted his time to the vari- 
ous phases of locomotive design and en- 
gineering. In 1915 he entered the sales 


per cent in pay on top of this other wage 
increase. In other words, the engineers 
and firemen are demanding a compound 
increase in pay—an increase on top of an- 
other increase. 

"We have offered to attempt a disposi- 
tion of these demands by a change in the 
present method of fixing rates of pay for 
engineers and firemen on Diesel-electric lo- 
comotives, but only upon a sound and rea- 
sonable basis, and not as a wage increase 
in disguise. The employees, however, have 
stated that no change in the basis of pay 
for operating Diesel-electric engines would 
cause them to withdraw their demands for 
the additional and unnecessary personnel. 

“Certainly, no group of railroad officers, 
with justice to themselves or to the people 
who are entitled to demand from them 
reasonably intelligent and courageous man- 
agement of the properties entrusted to 
them, can agree to any such proposals.” 


department as manager of the locomotive 
spare and repair parts activities of the 
company, and in 1919 was given general 
supervision over steam locomotive sales. 


* 


Јонх S. HurcHiNs, who has been in 
charge of sales in the Chicago district for 
the Ramapo Ajax division of the Ameri- 
can Brake Shoe and Foundry Company, 


New York, has been promoted to district 


John S. Hutchins 


sales manager for this division in charge 
of the entire middle west territory, with 
headquarters at Chicago, to succeed Paul 
Hoffman, retired. Mr. Hutchins was 
born at Arlington, Mass., on December 30, 
1904, and after attending Yale University, 
entered the employ of Ramapo Ajax at 
Chicago in September, 1925. Two years 
later he was transferred from the plant to 
the sales department and in 1930 was 
moved to the Cleveland office. In 1933 he 
was placed in charge of sales in the Chi- 
cago district. 


* 


PurLLMAN-STANDaARD CAR MANUFAC- 
TURING | CoMPANY.—-Indreie Christian- 
(Continued on second left-hand page) 
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son, consulting engineer of Pullman- 
Standard, Chicago, has been granted a 
six-months leave of absence. The duties 
of his office are being assumed by E. W. 
Test, assistant to the president in charge 
of engineering and research. 


* 


Horace M. WicNEv has been appoint- 
ed assistant vice-president of the equip- 
ment specialties division of the Union As- 
bestos and Rubber Company, Chicago. 
For the last year Mr. Wigney has en- 
gaged in special work on the Pacific 
Coast for the City Ice & Fuel Company 
of Cleveland, Ohio. For twelve vears, 
prior to 1940 he served as vice-president 
and general manager of Safety Refrigera- 
tion, Inc., a subsidiary of the Safety Car 
Heating and Lighting Company, New 
York. For a number of years he also was 
general superintendent of the Merchants 
Despatch Transportation Corporation at 
Rochester, N. Y. and superintendent of 
transportation of the Pacific Fruit Ex- 
press Company, írom 1907 to 1915. 


* 


MACHINERY & ALLIED Ркорсстѕ Ix- 
STITUTE.— George Terborgh has been elect- 
ed secretary of the Machinery & Allied 
Products Institute, national federation of 
machinery manufacturers, to succeed Aler- 
ander Konkle, who has resigned to re-enter 
private business. Mr. Terborgh had been 
senior economist of the Board of Gover- 
nors of the Federal Reserve Bank at 
Washington, D. C. 

* 


Iron & StEEL Propucts, Ixc.—Paul С. 
Cheatham, Jr., has been appointed Mex- 
ican representative of Iron & Steel Prod- 
ucts, Inc., Chicago, with headquarters at 
Mexico City, D. F., to succeed P. C. Mo- 
rales, who has resumed the position of 
general superintendent of motive power 
and machinery of the National Railways 
of Mexico, from which he resigned in 
1935. 

* 


ОлкітЕ Propucrs, Inc.—Bennett C. 
Browning, special representative of Oak- 
ite Products, Inc, New York, with head- 
quarters at Chicago, has been appointed 
manager of the railway service division, 
with the same headquarters. Hobart F. 


General 


Еми. C. ANDERSON, mechanical engi- 
neer of the Chicago, Burlington & Quincy 
at Chicago, retired on July 1, aíter 47 
years’ railway service. 


J. F. JENNINGS, superintendent of equip- 
ment of the Michigan Central with head- 
quarters at Detroit, Mich., retired on June 
30 after 50 years of service. 


REvELLE W. Brown, vice-president 
(operations and maintenance) of the 
Reading and its affiliated Central of New 
Jersey, has been elected president of the 
Lehigh Valley. Mr. Brown was born 
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Cooke and Frank C. Lipcomb, who have 
represented the industrial division in the 
Omaha and in the Tennessee- Alabama ter- 
ritories, have been transferred to the en- 
larged railway service division at Chicago. 


Obituary 


Отто V. Kruse, general sales manager 
of the Baldwin Locomotive Works, died 
at his home in St. Davids, Pa., July 1. He 
was 54 years of age. Mr. Kruse gradu- 
ated from Cornell University in 1909 with 


Otto V. Kruse 


the degree of Civil Engineer. He was 
active in the hydro-electric industry up to 
the year of 1917, at which time he became 
consulting engineer to the Larner Engi- 
neering Company and the William Cramp 
& Sons Ship and Engine Building Co. He 
was subsequently appointed general sales 
manager of the miscellaneous machinery 
business of the Cramp company. In 1931 
the Baldwin Locomotive Works acquired 
this business and Mr. Kruse later became 
general sales manager and finally assistant 
manager of the division of this business 
known as the Baldwin-Southwark Corpora- 
tion. He became g^neral sales manager of 
the Baldwin Locomotive Works in 1939, 


* 

George H. Jones, one of the founders 
of Inland Steel Co., died July 6 in his home 
in Chicago at the age of 85. In 1893, he 
joined in organizing Inland Steel Co. Mr. 


Personal Mention 


August 5, 1883, at Carlyle, Ill. After at- 
tending public schools and Carlyle high 
school, he entered railroad service July 
19, 1901, as a laborer on the Baltimore & 
Ohio. Later, he was successively a fire- 
man, a locomotive engineer, an air-brake 
instructor, and assistant road foreman of 
engines, Illinois division. After several 
further positions in the motive power field 
he held various positions in the operating 
department of the B. & O., becoming gen- 
eral manager of the Central of New Jer- 
sey at New York on December 1, 1930. 
Six months later he was appointed also a 
vice-president, and on December 27, 1935, 
became vice-president in charge of opera- 


Jones' first position with the company was 
that of vice-president; he was the chief 
executive officer and was also in charge 
of sales. He became the second president 
in 1898 and served in that capacity until 
1906. He served in other executive posi- 
tions until 1921 and had continued as a 
director of the company since that time. 


Epwarp H. DICKINSON, assistant to the 
vice-president of sales, American Loco- 
motive Company, died July 9 at his home 
in Ridgewood, N. J. 

* 

Dubey Brewster BULLARD, vice-presi- 
dent of the Bullard Company of Bridge- 
port, Conn., who died on June 10, as an- 
nounced in the July issue of the Railway 
Mechanical Engineer, received his early 
engineering education as an apprentice in 
the plant of his father, who founded the 
Bridgeport Machine Tool Works which 
later became the Bullard Company. After 
several years spent in the machine shop 
he was advanced to the drafting room and 
subsequently appointed superintendent of 
the plant. From this position he became 
chief engineer and finally vice-president in 
charge of engineering. Mr. Bullard was 
a member of the А. S. M. Е. and had 


Dudley Brewster Bullard 


served as chairman of the Bridgeport 
chapter from 1931 to 1932. He was also 
a member of the Bridgeport Engineers’ 
Club and its president in 1930. 


tion and maintenance, Reading and Cen- 
tral of New Jersey. 


А. H. Ream, superintendent of motive 
power and equipment of the Pittsburgh & 
Shawmut, with headquarters at Brookville, 
Pa. has retired from active duty at his 
own request, after 48 years of railroad 
service, 25 years of which has been in the 
service of the Pittsburgh & Shawmut. 


W. С. RErp, master mechanic of the 
Rio Grande division of the Southern Pa- 
cific with headquarters at El Paso, Tex. 
has been appointed assistant superinten- 
dent of motive power with headquarters 


(Continucd. on next left-hand page) 
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... AFTERCOOLER and 
Automatic Drain Valve 


This radiator type Aftercooler, comprising a set 
of parallel finned copper tubes, produces a far 
better cooling effect, and has much greater frost 
carrying capacity, than the conventional type of 
series radiating pipe. It is compact, and can be 
installed on the front end of a locomotive away 
from boiler radiation and in the path of air cur- 
rents. Throttling orifices insure a substantially 
uniform distribution of air flow through the 
tubes, and a twisted stainless steel ribbon in 
each tube acts as a baffle to force air into contact 
with the walls. An Automatic Drain Valve ejects 
precipitated moisture each time the governor 
operates either to start or stop the compressor. 


Here is one instance of 
Its Remarkable Efficiency 


During a certain run on a particular railroad, 
the temperature may vary from moderately 
warm to sub-zero. Before making this trip re- 
cently a locomotive that had no Aftercooler 
was inspected, and all parts of the brake sys- 
tem were then free from moisture. At the 
summit of the mountain, however, after a 30 
mile run, considerable water was in the 


second main reservoir, in the drain cup, and 


was dripping from the tender hose. At the end 
of a similar trip with a locomotive that had 
an Aftercooler, the corresponding parts 
were bone dry ж Here then is a way to avoid 
trouble with moisture in your brake system. 
Think what the assurance of dry air will mean 
to уои in maintaining the integrity of brake 
performance, with resultant uninterrupted 
train service! 


at El Paso. Mr. Reid entered the employ 
of the Southern Pacific in 1903 as a ma- 
chinist apprentice at Tucson, Ariz., and in 
1907-8 was a machinist on the Southern 
Pacific of Mexico at Guaymas. From 1908 
to 1913 he served as a machinist on the 
Arizona Eastern at Globe, Ariz. In the 
latter year he was promoted to foreman and 
later to general foreman on that road. In 
1918 he became trainmaster at Globe and, 


W. С. Reid 


a short time later, master mechanic at 
Phoenix, Ariz. In 1924 Mr. Reid was 
transferred to El Paso. 


MatHEw Roy Benson, assistant super- 
intendent of equipment of the Michigan 
Central at Detroit, Mich., has been ap- 
pointed superintendent of equipment, with 
headquarters at Detroit. Mr. Benson was 
born at St. Thomas, Ont, on May 31, 
1889, and entered railway service on July 
10, 1906, as an apprentice in the shops 
of the Michigan Central at St. Thomas. 


Mathew Roy Benson 


On December 1, 1906, he became a ma- 
chinist apprentice in the locomotive shops, 
and four years later was appointed a ma- 
chinist. From March 30, 1911, to May 3, 
1913, Mr. Benson worked for several auto- 
mobile industries at Detroit, and on the 
Canadian Pacific, returning to the Michi- 
gan Central on the latter date as a machin- 
ist. On October 1, 1913, he was promoted 
to piecework inspector, and on April 1, 
1916, became wrecking shop foreman. Five 
months later he became chief piecework 
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inspector, and on October 1, 1920, was 
advanced to the position of general fore- 
man. Mr. Benson was appointed super- 
intendent of shops at Jackson, Mich., on 
April 16, 1925; master mechanic at St. 
Thomas on February 1, 1926, and assis- 
tant superintendent of equipment on Feb- 
ruary 1, 1941. 


CuHartes A. GILL, general manager of 
the Reading and Central of New Jersey, 
with headquarters at Reading, Pa. was 
elected vice-president in charge of opera- 
tion and maintenance at a special meeting 
of the board of directors on July 15, to 
succeed К. W. Brown, who has been 
elected president of the Lehigh Valley. 
Mr. Gill was born at Buffalo, N. Y., on 
January 19, 1884. After receiving a pub- 
lic school education in Baltimore, Md., 
he entered the service of the Baltimore 
& Ohio at the Riverside shops in 1897, 
later becoming a machinist apprentice. Be- 
tween 1901 and 1909 Mr. Gill served as 
a machinist on the Northern Central, 
foreman on the Chicago, Burlington & 
Quincy at Sheridan, Wyo., and foreman 
on the Northern Pacific at Livingston and 
Missoula, Mont, and Wallace, Idaho. In 
1909 Mr. Gill again became affiliated with 
the Baltimore & Ohio as an enginehouse 


foreman at Washington, Ind. He then 

became master mechanic on the Cincin- 
Charles A. Cill 

nati, Hamilton & Dayton, Dayton & 


Union (now both part of the Baltimore 
& Ohio), and Chicago & Illinois Western 
in 1912. In 1913 Mr. Gill became gen- 
eral master mechanic of the Maryland 
district of the Baltimore & Ohio and four 
years later was appointed superintendent 
motive power of the eastern lines. In 
1931 Mr. Gill was loaned by the Balti- 
more & Ohio to the Russian government 
for the purpose of rehabilitating the mo- 
tive power and railroad shops of that 
country. He remained in Russia for a 
year, during which time he virtually re- 
organized the rail transportation of that 
country. In 1932 Mr. Gill was appointed 
assistant chief of motive power of the 
Baltimore & Ohio and special representa- 
tive to the operating vice-president of the 
Reading. Later in 1932 he was appointed 
superintendent motive power of the Read- 
ing and the Central of New Jersey, of 
which roads he became general manager 


in 1936. Mr. Gill is a member of the 
executive committee of the New York 
Railroad Club. He was president of the 
club during 1937-1938. 


Warren P. HartMan has been ap- 
pointed mechanical superintendent of the 
Western district of the Atchison, Topeka 
& Santa Fe. Mr. Hartman was born at 
Longmont, Colo, on February 1, 1891, 
and was graduated from the University of 
Colorado in 1914. In the same year he 
entered the employ of the Santa Fe as a 
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Warren P. Hartman 


special apprentice at La Junta, Colo. 
After serving as apprentice instructor, 
erecting gang foreman at Raton, N. M., 
general erecting foreman at La Junta, and 
enginehouse foreman at Raton and Albu- 
querque, he was promoted to general en- 
ginehouse foreman at Albuquerque on July 
10, 1924. On December 1, 1930, he was 
promoted to fuel supervisor at Amarillo, 
Tex.; on February 1, 1934, was promoted 
to master mechanic of the Slaton division 
at Slaton, Tex., and on July 6, 1934, was 
transferred to the Kansas City and East- 
ern divisions at Argentine, Kan. 


James M. NicHoLsoN, who has been 
appointed general assistant, mechanical de- 
partment of the Atchison, Topeka & Santa 


James M. Nicholson 


Fe, as reported in the July issue of the 
Railway Mechanical Engineer, was born at 
Scranton, Kan., on February 24, 1888, and 
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was graduated from Kansas State College 
in 1912. In the following year he en- 
tered the test department of the Santa Fe 
and in May, 1916, became laboratory fore- 
man. He served as fuel supervisor at Ft. 
Madison, Iowa, from August, 1916, to 
May, 1921, when he was promoted to as- 
sistant engineer of tests at Topeka, Kan. 
In January, 1923, he became system fuel 
conservation engineer at Topeka and in 
November, 1930, was master mechanic at 
Slaton, Tex. In February, 1934, he was 
transferred to Argentine, Kan., and on 
July 1, 1937, to Chicago. He was ap- 
pointed mechanical superintendent of the 
Western district, Eastern lines, with head- 
quarters at Topeka, on July 20, 1937, which 
position he held until his appointment as 
general assistant, mechanical department. 


FRANK C. Watrous, road foreman of 
engines of the Pittsburgh & Shawmut, 
has been superintendent of 


appointed 


Frank C. Watrous 


the transportation and mechanical depart- 
ments, with headquarters as before at Kit- 
tanning, Pa. Mr. Watrous was born in 
Sheridan, Ohio, and entered railway serv- 
ice with the Erie as hostler and locomo- 
tive fireman at Bradford, Pa., later being 
employed as a fireman on the Chicago, 
Rock Island & Pacific. He then served 
with the Pittsburg, Shawmut & Northern 
as trainman, with the Erie as engineer on 
the Bradford division, and with the Pitts- 
burg, Shawmut & Northern as engineer. 
He went with the Pittsburg & Shawmut 
as engineer when that road started inde- 
pendent operation on September 1, 1916, 
and on January 10, 1918, was appointed 
road foreman of engines. On November 
1, 1925, at his own request, he returned 
to engine service. Last January he be- 
came trainmaster and road foreman of 
engines. 


Master Mechanics and 
Road Foremen 


C. S. Bunws, division master mechanic 
on the Canadian Pacific at Montreal, Que., 
has been transferred to the Smiths Falls 
(Ont.) division. 


E. J. Burck, master mechanic on the 
Michigan Central at St. Thomas, Ont., has 
been transferred to Jackson, Mich. А 
sketch and photograph of Mr. Burck ap- 
peared on page 167 of the April issue. 
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. Calif, 


F. E. RussELL, JR., assistant master me- 
chanic of the Southern Pacific at Roseville, 
has been appointed master me- 
chanic, with headquarters at El Paso, Tex. 


H. D. Eppy, master mechanic of the 
Atchison, Topeka & Santa Fe at Clovis, 
N. M., has been transferred to the posi- 
tion of master mechanic at Winslow, Ariz. 


PauL J. DANNEBERG, master mechanic 
on the Albuquerque division of the Atchi- 
son, Topeka & Santa Fe at Winslow, Ariz., 
has been transferred to the position of 
master mechanic at Argentine, Kan. 


E. R. Auton, assistant master mechanic 
of the Southern Pacific at West Oakland, 
Calif, has been appointed master me- 
chanic of the Western division, with head- 
quarters at Oakland. 


B. F. Mappen, assistant master me- 
chanic of the Southern Pacific at Sparks, 
Nev., has been appointed master mechanic 
of the newly-created Shasta division, with 
headquarters at Dunsmuir, Calif. 


W. W. Lyons, master mechanic of the 
Atchison, Topeka & Santa Fe at Slaton, 
Tex. has been transferred to the position 
of master mechanic at Clovis, N. M. 


L. B. JoHNson, general foreman of the 
locomotive department of the Atchison, To- 
peka & Santa Fe at Clovis, N. M., has 
been appointed master mechanic of the 
Panhandle & Santa Fe, at Slaton, Tex. 


Car Department 


KENNETH Н. CARPENTER, assistant su- 
perintendent of the car department of the 
Delaware, Lackawanna & Western, has 
been appointed superintendent of the car 
department, with headquarters as before at 
Scranton, Pa., succeeding the late Paul H. 
Mitchell, deceased. Mr. Carpenter was 
born at Fontanelle, Neb., on June 25, 1898, 
and entered railroad service in 1920 as a 


Kenneth H. Carpenter 


carman with the Union Pacific at Omaha, 
Neb, in which capacity he served until 
1922, when he went with the Missouri 
Pacific in a similar capacity. He served 
with the latter road until 1939, becoming 
lead inspector in 1924; assistant car fore- 
man in 1926; car foreman in 1928; travel- 
ing car inspector in 1929, and general car 
foreman in 1933. Mr. Carpenter became 


assistant superintendent of the car depart- 
ment of the D. L. & W. at Scranton in 
1939. 


Obituary 


F. P. NxEsLEY, master mechanic on the 
Michigan Central at Jackson, Mich., died 
suddenly at his home in that city on 
June 12. 


GEORGE FRANKLIN Hess, who retired 
on April 18, 1940, as superintendent of 
motive power of the Wabash, with head- 
quarters at Decatur, Ill, died on June 27 
at Martinsville, Ind. He had been in poor 
health for some time. Mr. Hess was born 
at Ft. Wayne, Ind., on January 1, 1872, 
and entered railway service as a messenger 
boy in the mechanical department of the 
Pennsylvania in 1886. In March, 1887, he 
became a machinist apprentice in the Penn- 
sylvania shops at Ft. Wayne, and four 
years later was appointed a machinist. 
He later served the Cleveland & Pitts- 
burgh (now part of the Pennsylvania) at 
Wellsville, Ohio; the Cleveland, Canton & 
Southern (now part of the Wheeling & 
Lake Erie) at Canton, Ohio; the Atchison, 
Topeka & Santa Fe, at Raton, N. M.; 
the Cleveland, Cincinnati, Chicago & St. 
Louis (Big Four), at Wabash, Ind.; and 
the Wabash at Ft. Wayne, Ind. In Sep- 


George Franklin Hess 


tember, 1897, he was promoted to engine- 
house foreman at Montpelier, Ohio, and 
short time later was transferred to Delray, 
Mich. In May, 1899, he went with the 
Grand Trunk Western as general foreman 
at Detroit, Mich., and later served the 
Chicago, Rock Island & Pacific as engine- 
house foreman at Pratt, Kan., and at Cald- 
well, Kan. In July, 1902, Mr. Hess was 
advanced to general foreman of the 47th 
Street (Chicago) shops, and in March, 
1903, he went with the Baltimore & Ohio 
as erecting foreman at Newark, Ohio. One 
month iater, he was appointed general fore- 
man at South Chicago, and in June, 1903, 
he was promoted to master mechanic at 
Lorain, Ohio. In November, 1910, he was 
transferred to Chillicothe, Ohio, and on 
August 1, 1911, he was appointed superin- 
tendent of machinery of the Kansas City 
Southern, with headquarters at Pittsburg, 
Kan. Mr. Hess was appointed superinten- 
dent of motive power of the Wabash, with 
headquarters at Decatur, Ill, on June 1, 
1920. 
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More Aluminum-Alloy 


otreamliners to West Coast 


Two 14-car aluminum-alloy streamliners have recently 
been placed in service on 3934-hr. schedules between 
Chicago and the Pacific Coast. The City of San Fran- 
cisco, which went into service on July 26, replaces the 
Forty Niner, which formerly operated on a 54-hr. sched- 
ule, between Chicago and San Francisco via the Chicago 
& North Western, the Union Pacific, and the Southern 
Pacific. The City of Los Angeles began its service life 
on August 3 over the Chicago & North Western and the 
Union Pacific, replacing the former City of Los Angeles 
train, the “Copper King," which has been assigned to 
service between Chicago and Portland, Ore. The 
motive power for each train is a 6,000-hp., three-unit 


Diesel-electric locomotive built by the Electro-Motive 


Corporation. The 28 cars in these two trains are drawn 
from a lot of 14 railroad-owned passenger cars and 23 
Pullmans recently built by the Pullman-Standard Car 
Manufacturing Company for general service in the two 
pairs of "City" trains which are now in service. 

The normal consist of the new City of San Francisco 
is one baggage-dormitory car; one 48-seat chair car; 
one diner-kitchen car seating 32, articulated with another 
diner seating 64; a club-lounge car seating 35, and 
nine Pullman sleepers, one of which includes an ob- 
servation-lounge seating 31 persons. The 14 cars in 
the City of Los Angeles include a baggage-dormitory 
car; two chair cars, seating 48 each; one cafe-lounge, 
seating 52; one diner, seating 56; eight Pullman sleep- 
ing cars, and one club-lounge, the “Hollywood,” seating 
30. None of the cars in this train is articulated. The 


Um m erm 


Two additional 14-car trains— 
the “City of San Francisco" 
and the “City of Los Angeles” 
— added to C. & N. W.—U. P. 
—S. P. and C. & N. W.—U. P. 


fleets 


weights of the various types of cars in these trains are 
shown in the table. 


Construction Compared with Previous Trains 


A comparison of the new aluminum-alloy cars with 
those previously built shows that the new cars are built 
to meet fully all requirements as set forth in the A. A. R. 
specifications for the construction of new passenger 
equipment cars, dated March 24, 1939. 

All underneath equipment in the new cars is enclosed 
in Monel metal shrouds or bottom enclosures. The 
shrouds are designed with removable doors for access 
in servicing equipment. Such shrouding was not pro- 
vided on the previous cars. ; 

Louvered skirts projecting below the side 51115 have 
been applied between the trucks. These act with the 
shrouding to deflect downward the air currents under 


CC epp чы, 


The 6,000-hp. Diesel-electric locomotive for the "City of Los Angeles" 
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One of the four-wheel trucks 


the cars. The previous cars had skirts, but they are not 
louvered. The louvered skirts are made up in short 
sections, 7 ft. to 8 ft. long, hinged in place so as to be 
readily removable when it is necessary to open the serv- 
ice doors of the shrouding. 

The rivets on the car exteriors are countersunk and 
flush with the sides; button-head rivets were used on 
previous cars. Full-car-length anodized aluminum snap- 
on mouldings are applied directly above the windows 
and at the belt rail immediately below the windows. 
Cars previously built do not have such mouldings. 

The exterior paint colors are yellow from eave to 
side sill, harbor-mist gray on the roof above the eaves 
and on the skirting below the side sill, with bright red 
striping. Previous cars are in yellow and brown, with 
red striping. 

The end-sill and draft-gear-sill construction is now a 
built-up welded design, obviating the need for castings, 
as in previous cars. Underframe sills and cross-bearers 
have been redesigned and so applied as to facilitate the 
installation of all the underneath equipment within the 
shroud. 

All cars are self-contained as to air-conditioning and 
lighting, with intercommunicating telephone systems and 
electric heat in addition to the conventional steam heat. 


The tight-lock coupler, and electric, steam, and air connections 
between cars 
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The Vapor Zone thermostatically controlled steam-heat- 
ing equipment is installed in the coach compartments, 
dining room and lounge rooms. This feature was de- 
veloped since the previous cars were built. 

The air-brake equipment is the H. S. C. high-speed 
electro-pneumatic type, with a speed-governor control 
and appurtenances on each car. Previous equipment is 
H. S. C. type employing Decelakron retardation control 
in the locomotive cab. 

Each car has its own electrical power plant consisting 
of a 7V;-kw. Waukesha engine-driven generator unit 
burning propane gas, and an Exide storage battery. 


Weights of Typical Individual Cars in the New 
City of Los Angeles Train 


Plan Weight of Car xd Total car 

Type of car number trucks, lb. weight, Ib. ^ weight, Ib. 

Bagg. dorm. ............ 7443 42,100 77,600 110,700 
Cif. isl ve e 7444 42,570 80,930 123,500 
СПИР эгеде esa 248 nS T 7445 42,600 80,400 123,000 
Cafe-lounge .............. 7446 42,200 90,300 132,500 
inép* $65 ree elite egre ftare 7447 42,250 91,250 133,500 
Club. ear. 5259: без er. 7451-A 42,100 87,500 129,600 

Artic: diner? .... 0 eei 7448-9 75,750 153,910 229,660T 


* City of San Francisco. 
fIncludes two articulated car bodies, two four-wheel trucks, and one 
six-wheel truck weighing 32,350 lb. 


Cars of the former trains are supplied with electric 
power from a Diesel-electric power plant in the auxiliary 
baggage-dormitory car. 

The main wires and cables are located in a water- 
tight trough on top of the car roofs, instead of being 
applied between the sub floor and the floor, as on the 
previous cars. 

The formerly built cars have motor-driven air-con- 
ditioning compressors which take electric power from 
the head-end power plant. On each new car air-con- 
ditioning equipment includes a Waukesha propane-gas 
engine driving a direct-connected 2-kw. generator and 
a 7'%-ton rotary compressor. Low overall height is 
maintained by the use of the rotary compressor and an 
engine having the spark plugs and water connection 
mounted on the sides of the head. The generator sup- 
plies power for two fan motors in the condenser unit. 

The cooling fan, instead of being mounted on a bracket 
at the forward end of the engine in the conventional 
manner, is much lower and only a few inches above the 
center line of the crankshaft itself. The fan is gear- 
driven, mounted on ball bearings. To reduce the strain 
on the blades when the engine is suddenly stopped, the 
blades themselves are held by spring tension between 
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two friction plates. The gears which drive the fan are 
helical and very wide face to make them quiet and 
durable. 

To maintain the low overall height, the reciprocating 
compressor used on the earlier cars was supplanted with 
a direct-driven, ten-vane, rotary-type compressor, also 
mounted on ball bearings at both ends. It has its own 
self-contained pressure oiling system, and except for 
one check valve in the return refrigerant line, there are 
no valves of any kind employed. Inside the compressor 
case made of drawn steel, the only moving parts are the 
rotating hub and vanes, which are held against the 
outer case by centrifugal force—no springs. 

This compressor unit differs from the standard unit 
also in the fact that the condensers are not mounted on 
the same chassis—also a case of reducing head room— 
but instead are built into a separate chassis; and elec- 
trically driven cooling fans are employed to supply air. 

The complete Waukesha air-cooling system includes 
condensers, evaporators, combination dehydrator filters, 
heat exchangers, expansion valves, controls and all neces- 
sary parts, each set being mounted on rubber vibration 
dampeners in a unit arranged to be easily withdrawn 
from underneath the car for inspection and repairs 
without disturbing fuel, water, Freon refrigerant, or 
electrical connections. 

The overhead air ducts are aluminum, coated on the 
outside with Dednox %& in. thick. The air outlets are 
aluminum Multi-Vent panels, hinged so that the entire 
bottom sheets of the duct may be dropped for easy 
cleaning. Separate filters are installed for fresh and re- 
circulated air, the former also having a secondary filter 
to clean this air thoroughly before it is mixed with the 
recirculated air. 

The capacity of the air-conditioning equipment is such 
that the temperature conditions inside the cars can be 
maintained at 76 deg. F. dry bulb with 63 deg. F. wet 
bulb when the corresponding outside temperatures are 
either 120 deg. F. and 70 deg. F. or 110 deg. F. and 80 


070 
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One of the chair cars in the “City of Los Angeles” 


deg. F. The quantity of fresh air per car is calculated on 
the basis of 10 cu. ft. per min. per person carried, or not 
less than 600 cu. ft. per min. for any type of car. 

Fluorescent lighting in attractive fixtures of special 
design are installed in club and lounge cars, diners and 
chair cars. The former have Lumiline and Mazda in- 
candescent lamps. 

In addition to the radio reception utilized in the 
former trains, each chair car in the new trains is 
equipped with 10 radio pillow-type speakers, embedded 
in a sponge-rubber pad, which can be placed against the 
head, allowing only the user to hear. Receptacles are 


The Waukesha air-conditioning power unit consists of a propane-gas engine, electric generator, and rotary refrigerant compressor—The 
generator furnishes power for separately driven condenser fans - 
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The club car "Hollywood" 


available at each seat for plugging in when desired. 
The hardware throughout the trains is of nickel-bronze, 
natural-finish. 

In the two club cars, Precipitron filter units are located 
in the main air duct. This unit is an electrical device 
consisting of highly charged plates which electrostatically 
remove all dust passing through it and also a high per- 
centage of the bacteria. A new type of bacteria-destroy- 
ing lamp, emitting ultra-violet rays, is installed in the 
provision chambers of all refrigerators. 

For the dining cars the Electro- Pneumatic Company's 
electro-pneumatic door opener and closer, operating in 
conjunction with the end-door lock, is installed. With 
this device.a gentle push or pull causes the door to open 
or close by air pressure. 

'The equipment of the cars includes National tight- 
lock couplers and Waughmat rubber draít gears. 

The trucks are of the same general type, but have 
been improved over those applied to the earlier trains, 


primarily by a more etfective spring arrangement and 
the use of wide pedestal wing-tvpe journal boxes with 
rubber-cushioned restraining rods and a derailment 
safety guide incorporated in the design. General Steel 
Castings truck frames and bolster are used, also stabiliz- 
ing rods, rubber-cushioned pedestal liners, insulated 
center plates, bolster locking device, and Drews spring- 
type side bearings. The 36%-in. rolled-steel wheels 
have machine-finish treads and machined front and back 
rim faces. 

'The trucks on the City of San Francisco cars are 
fitted with S. K. F. roller bearings; those on the City 


(Continued on page 350) 
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Research and Design of Modern 


oleam Passenger Locomotives” 


Part II 


FFreepom from lost motion and smooth-running ma- 
chinery are highly desirable characteristics of this tvpe 
of driving-wheel-and-axle assemblv, and in order defi- 
nitelv to determine (1) the rotational speed at which 
the driving wheels actually lift from the rail, and (2) 
whether this speed would approach or possibly fall below 
the maximum recorded slipping speed of 120 m. p. h. on 
this class of engine, a program of slipping tests was 
formulated and conducted in April, 1938, on a short 
stretch of main-line track with a train of eight cars for 
trailing load. The rail was 127-lh. section on rock 
ballast as later described under “Track Tests, L-2d Con- 
verted." 

To promote slipping, the heads of both rails were 
greased before each run for a distance of 230 ft. Scratch 
gages to measure rail deflection and movement of driving 
boxes with respect to frame were located at marked 
positions on the rail and on the locomotive. The train 


Table IV —Smokebox Tests for J-l and J-3 Locomotives 
at Maximum Evaporation Rate 


J-1 Class J-3 Class 
Original Improved Original Improved 
Coal fired per hour, lb.... 12,300 14,500 14,700 14,200 


Coal fired per sq. ft. of 
grate area per hr., lb... 151 178 179 173 
Water evaporated per hr., 


П sie tae tatty Peek es 76,800 85,500 84,500 92.000 
Increase. per cent ....... Js 11.30 ES 8.90 
Evaporation per pound of 

coal fired, lb. ......... 6.24 5.89 5.76 6.48 
Exhaust passageway pres- 

sure, lb. per sq. in...... 22.30 21.40 25.30 24.50 
Decrease, per cent ....... p 6.40 y 3.20 
Firebox draft, in. of water 2.70 3.40 2.80 3.20 
Combined efficiency, boiler 

and  superheater (dry 

coal basis) per cent.... 56.80 52.60 53.00 56.00 
Diameter of hasket-bridge 

exhaust nozzle, in. .... 63i 7% 634 7 


speed and the maximum revolving speed of the driving 


wheels during slips were obtained by a positively driven . 


electrical speed indicator of the Weston generator type, 
and high-speed motion-picture cameras were used to 
record any lifting of the wheels from the rail. 

Four test runs were made at train speeds varying 
from 61 to 82 m. p. h. and with maximum slipping speeds 
of 123. 130, 135, and 164 m. p. h. while working steam. 
In the three tests at the lower speeds, there were no 
indications that the wheels had lifted. In the final test 
at 164 m. p. h., the main drivers definitely left the rail 
and later examination disclosed a number of very slight 
markings on the rails which were without significance 


* Paper contributed by the Railroad Division and presented at the semi- 
annual meeting of The American Society of Mechanical Engineers at 
Kansas City, Mo., on June 17, 1941. Part I appeared in the August issue. 

* Chief engineer, motive power and rolling stock, New York Central. 

For a description of the apparatus used and results obtained sce "New 
York Central's Standing Locomotive Tests," Railway Mechanical Engineer, 
Part I, Feb., 1941, pp. 56-59; Part II, March, 1941, pp. 96-100. 
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By P. W. Kiefer ї 


Freight and passenger locomo- 
tives of the 4-8-2 type —Pres- 
ent trends suggest the feasibil- 
ity of a 4-8-4 type steam loco- 
motive capable of delivering 
6,000 cylinder horsepower 


and had no disturbing effect on the track structure re- 
quiring attention of maintenance forces. 

No damage to the locomotive occurred in any of these 
tests and the two questions postulated were definitely 
answered because the rotational speed of 164 m. p. h. 
necessary to lift the wheels from the rail exceeded by 44 
m. p. h. the highest known slipping speed of these 
engines. 


Subsequent Improvements in Boiler Capacity 
and Engine Efficiency 


In the year 1937, a series of standing tests was under- 
taken to determine the extent to which improvement in 
capacity and efficiency of the class J-1 and J-3 boilers 
and cylinders could be secured by redesign of the smoke- 
box arrangement. The primary objectives were to in- 
crease the capacity of the boiler, accompanied by a re- 


Table V- -Smokebox Tests for J-1 and ]-3 Locomotives 
Average Values 


J-1 Class J-3 Class 
= EN UR = 
Original Improved Original Improved 
Coal fired per hour, 1Ь..... 7,131 7,131 7,175 7,175 
Coal fired per sq. ft. of 
grate area per hr., lb... 87.5 87.5 87.5 87.5 
Evaporation per pound of 
coal fired, Ib, ......... 7.87 7.90 7.89 7.82 
Exhaust pressure, lb. per 
SQ In» Svr ip rd oe 12.5 10.3 12.0 9.3 
Decrease. per cent ....... 70 17.6 ass 22.5 
Firebox draft, in. of water 1.8 2.2 1.6 1.4 
Combined efficiency, boiler 
and  superheater (dry 
coal basis), per cent... 68.5 70.0 69.4 67.8 
Combustion efficiency (dry * 
coal basis), per cent.... 86.0 87.8 86.0 88.1 
Diameter of basket-bridge 
exhaust nozzle, in. ..... 634 in 6% 7 


duction in back pressure, which would be reflected in 
increased cylinder horsepower and efficiency. 

Several different smokebox arrangements were tested 
during these experiments, which were first conducted 
on J-1 No. 5224 at the Selkirk engine terminal. 

Tables IV and V outline briefly the principal results 
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for both the J-1 and the J-3 classes, the data being given 
at maximum evaporation rates and also for an average 
firing rate of about 7,100 Ib. per hr. corresponding to 
87.5 Ib. of coal per hr. per sq. ft. of grate area. 
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Fig. 4—Comparative results of standing tests vs. road dynamometer 
tests for Class Jl locomotive No. 5224 with original front end and 
7%-in. exhaust nozzle 


Fig. 4 has been prepared to show graphically the re- 
sults from a road dynamometer test and a standing test 
ior the same class J-1 locomotive with identical arrange- 
ment of smokebox, firebox, and exhaust nozzle, illustrat- 
ing the close degree to which the standing tests duplicate 
the thermal conditions which occur when steam is used 
during road operations. 

As a result of the experiments, installations of the 
improved design of front-end arrangement have been 
proceeding and approximately 520 engines are now 
equipped. 


Conversion of Two 4-8-2 Locomotives for 
Passenger Service 


With the full complement of 275 Hudson-type loco- 
motives on the New York Central, it was found that 
the passenger traffic could be handled satisfactorily un- 
der normal conditions but that, during peak periods in 
the holiday seasons, it was necessary to use some of the 
clder K-3 locomotives for the excess traffic. As these 
units were gradually retired and assigned to secondary 
or branch-like service, there remained an insufficient 
number available for this supplemental operation, and 
as the trains handled often demanded greater power 
than these engines possessed, they were not satisfactory 
for this purpose. 

For these reasons the 4-8-2 Mohawk type freight en- 
gines, Class L-2, were occasionally used in emergency 
passenger service during heavy-traffic periods but were 
limited to 60 m. p. h. due to riding qualities and the 
difficulty of maintaining satisfactory running conditions 
with the friction-bearing driving boxes. - 

These engines were built during the years 1926 to 
1930. When the acquisition of new freight power was 
lately under consideration, necessitating complete review 
of the design, with a number of important changes, the 
question arose as to whether the new design could be so 
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arranged as to preserve the general character of freight 
locomotives and at the same time serve satisfactorily in 
passenger service during periods of peak traffic. Such 
additions to the freight motive power would also accom- 
plish an increase in the available passenger power with- 
out actually involving additional units, designed espe- 
cially for passenger service. 

Consideration was given to the design and construction 
of a sample locomotive to be given a thorough test and 
trial but, because of the time involved and the complica- 
tions usually present in an undertaking of this kind, it 
was decided that one or two of the L-2 class should be 
converted for high-speed passenger service, thus making 
possible early development of experience background 
for the design of the new engines, an order for which 
could then be placed without undue delay. 

Two of the L-2 class, Nos. 2995 and 2998, were se- 
lected for this purpose and the following principal 
changes were made to provide satisfactory operation in 
passenger service at speeds of 80 m. p. h. and at the 
same time maintain suitability for freight operation equal 
to the L-2 class: (1) Boiler pressure increased from 225 
to 250 Ib. per sq. in.; (2) cylinder diameter reduced 
from 27 in. to 2516 in. for starting tractive force equal 
to the L-2; (3) lightweight reciprocating parts; (4) 
dynamic counterbalancing of all drivers; ( 5 roller bear- 
ings on engine truck, tender truck, and drivers on No. 
2998; (6) roller bearings on engine truck and tender 
truck on No. 2995; (7) coal pushers in tender; (8) lat- 
eral-motion device on front drivers; (9) improved radial 
buffers between engine and tender and, (10) cast-steel 
pilots and drop couplers. 

The weights before and after conversion were as 
follows : 


L-2 L-2 

Weight in working order, 1b.: Freight Converted 
On engine truck ..................... 59,150 65,400 
On drivers .......................... 250,000 257,000 
On trailing truck .................... 61,000 62,700 
Total engine ......................... 370,150 385,100 


The two locomotives were released for service in 
August, 1939, and have been successfully handling main- 
line passenger trains since that time, except that one of 
them was removed from service for exhibition at the 
World's Fair throughout the 1940 season. As of De- 
cember 31, 1940, a total of 200,000 miles had been ac- 
cumulated on the two engines and no special difficulties 
of operation or maintenance have been experienced dur- 
ing this period of service. Table VI shows the dimen- 
sions and principal characteristics of the converted en- 
gines. 


Track Tests, L-2d Converted 


'The weight of the two converted class L-2 locomo- 
tives had been increased about 15,000 Ib. over the stand- 
ard L-2 and it was essential to determine whether these 
engines, with 69-in. driving wheels and the modifications 
referred to, could be operated at the passenger-train 
speed of 80 m. p. h. without imposing excessive stresses 
on the track structure. For this purpose, track tests 
were conducted in September, 1939, which included one 
of the J-1 class as well as the two converted engines, in 
order to obtain comparative information, as the J-1 class. 
during approximately 200,000,000 miles of operation, had 
never been known to produce any harmful effects on the 
track. 

Two 170-ft. test sections were used, located about one- 
half mile apart on the inside westbound high-speed main 
track of a 4-track system. Both sections are on an 
ascending grade of 0.315 per cent, one comprising tan- 
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gent track and the other a curve of 1 deg. 8 min. selected 
so that each test was run continuously over both sections 
without reduction in speed for the curve. 

The rail was 127-1Ь. New York Central standard sec- 
tion laid on sound creosote-treated ties spaced about 1 ft. 
8 in. center to center with canted tie plates having an 
eutside shoulder only. The ballast was 2-in. crushed 
rock. 

Strain gages placed in groups at 10-ft. intervals were 
used to measure the stresses in the rails on the outside 


Table VI—Characteristics and Principal Dimensions 
of Converted L-2d Locomotives and Latest 
Combination Freight and Passenger 
Locomotive, Class L-3a 


Cass: Ор Ae s eee vetere EP SAN T.2d (conv.) L3a 
"Tw pe! o Seve rene er 4-8-2 4-8-2 
Year built ..... 1930 1940 
Year converted... 1919 duae 
Cylinders, number, diameter and stroke, 2— 251a x 40. 2—251; x 30 


heels, diameter outside tires, in.: 


ОРОТ etre oie ke Os 69 69 
Max. tractive force, engine, lb. .......... 60,100 60,100 
Max. tractive force, booster, lb. ......... 13.7580 ..... 
Weights in working order, lb.: 

On drivers wo. cece eee eee eee 257,000 262,000 

Total engine ....................sess. 385,100 388,500 
Tender: 

Water capacity, gal. ... 15,000 15,500 

Fuel capacity, tons .. 28 . 43 

Trucks ............ Six-wheel Six-wheel 
Boiler: 

Steam pressure, lb. per sq. in. ........ 250 250 

Diameter, first ring, inside, in. ......... 821/10 823/18 

Diameter, largest outside, in. .......... 94 94 

Grate area, sq. ft. ................... 75.3 75.3 
Heating surfaces, sq. ft.: 

Evaporative siseses tiir idide aa 4.556 4,676 

Superheating .......... 0... ccc eee eee ee 1,931 2,082 

Comb. evap. and superheat. ........... 6,487 6,758 
Wheel bases, ft.-in.: 

Driving- ее se i eva wae ee eI 18—0 19—0 

Engine, total ........................ 42—1 43—1 
Horsepower: 

Max. indicated ....................... 4,200 4,400 

at 50 m.p.h at 55 m.p.h. 

Max. drawbar ....................... 3,640 ‚800 

at43 m.p.h. а 48 m.p.h. 


of the rail head, underneath the rail at the center line, 
and on top of the outer and inner flanges. Slow- 
motion pictures were taken at each test section to de- 
termine the position of the crankpin for each stress re- 
corded. 

The results showed that up to 87 m. p. h. the maximum 
speed operated, the converted L-2 imposed no greater 
stress on the track than the J-1 and that the maximum 
stresses in both cases were well within permissible lim- 
its, proving that such a locomotive with 69-in. driving 
wheels could be operated at the same maximum speeds 
as the one with 79-in. drivers and substantiating the cor- 
rectness of the method of balancing used for the con- 
verted L-2, which had taken into account the complete 
theoretical analysis. In this work much valuable assist- 
ance was rendered by the Timken Roller Bearing Com- 

any. 
n The ranges of comparative stresses for the two loco- 
motives and for one of the J-3 class tested at the same 
time are given in Table VII. 


New L-3 Combination Passenger and 
Freight Locomotive 


On the basis of the experience gained with the two 
converted L-2 engines and the study that had been 
given to the design, with the close cooperation of The 
American Locomotive Company, the Superheater Com- 
pany, the Timken Roller Bearing Company, and others, 
50 of the L-3 class were ordered and have lately been 


* "New York Central Buys 50 4.8.2 Type Locomotives," Railway Me- 
chanical Engineer, January, 1941, pp. 1-8, 21. 
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delivered,* 25 of which are arranged for operation in 
either passenger or freight service, while the remaining 
25 are strictly freight locomotives but having the same 
characteristics with respect to speed versus track struc- 
ture. The combination engines are equipped with a cast- 
steel pilot and drop coupler, steam heat, air signal, en- 
gine-truck brake, and roller bearings on all wheels 
including drivers. Boosters were omitted although ar- 
rangements were made for convenient application if 
subsequently found desirable. 

The 4-8-2 wheel arrangement was retained as it was 
found that for this design the required weight distribu- 
tion could be secured without the use of a four-wheel 
trailing truck and also because it was desired to supply 
the largest possible tender, particularly with reference 
to coal capacity, without extending the over-all length 
of engine and tender beyond the limits of the 100-ft. 
turntables now in use at principal main-line terminals. 

The extra large coal capacity of 43 tons was provided 
to increase materially the length of runs and through 
intensive use to obtain high monthly mileage which 
would be equivalent to additional locomotives. 

A waterscoop of improved quick-acting design, which 
had recently been developed and tested, and which sup- 
plies approximately 20 per cent more water with a sub- 
stantial reduction in the amount spilled, was applied. 

The standard 69-in. driving wheels were retained as 
experience had proved this size best for high-speed main- 
line freight service in which the engines would be used 
the greater portion of the time. Provision was made, 
however, by increasing the driving wheel base and the 
over-all length, for the future application of 72-in. driv- 
ing wheels, as a margin of protection for high-speed 
running. 

For reasons beyond the scope of this paper, it was 
decided to use carbon steel instead of nickel steel for 
the boilers and, in order to conform to the desired limits 
of total weight and wheel loads, this necessitated using a 
working boiler pressure of 250 Ib. per sq. in. instead of 
the 275 lb. per sq. in. originally planned. With this 


Table VII —Summary of Maximum Stresses; 
Tangent Section 


No. of 
stresses Five highest maximum 
Speed above stresses, lb. per sq. in. 
Loco- range 15,0001b. ,—— 
motive — m.p.h Rail per sq. in. Average r Range 
(Strain-gage located underneath the rail) 
2995 54.4 to Left (S) 64 21,400 22,100 to 20,900 
L-2d 87.2 Right(N) 17 18,800 23,300 to 17,100 
(conv.) (9 runs) 
5330 66.2 to Left (S) 34 21,200 22,600 to 19,500 
J-le 85.9 Right(N) 16 18,800 20,500 to 17,800 
(5 runs) 
5435 72 to Left (S) 21 24,200 29,100 to 20,200 
J-3a 83.2 Right(N) 11 19,200 20,800 to 18,300 
(4 runs) 
(Strain-gage located outside of head of rail) 
2995 54.5 to Left (S) 43 20,500 23,000 to 18,500 
L-2d 87.2 Right(N) 26 20,200 23,400 to 18,600 
(conv.) (9 runs) 
5330 66.2 to Left (S) 33 19,400 20,500 to 18,500 
J-le 85.9 Right(N) 20 22,000 27,700 to 19,100 
(5 runs) 
5435 2to Left (S) 19 17,700 18,400 to 17,400 
J-3a 83.2 Right(N) 10 19,500 22,000 to 18,400 
(4 runs) 


pressure and cylinders of 2514-in. diameter and 30-in. 
stroke, a rated starting tractive effort of 60,100 Ib. was 
obtained, about equal to the 60,620 Ib. of the L-2 class 
as desired. 

The increase in driving wheel base permitted the use 
of a combustion chamber 12 in. longer than on the L-2 
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for increased firebox volume and greater combustion 
efficiency; greater gas area through an enlarged super- 
heater was provided to increase the superheat tempera- 
ture. An improved front end, as developed by the Selkirk 
tests heretofore mentioned, was installed. Particular 
attention was given to the proportioning of steam pas- 
sages from dome to exhaust to provide free steam passage 
and reduce transmission losses, and the large-volume 
steam chest with the standard 14-in. valves was retained. 


Reciprocating parts are of special lightweight design 
similar to those used on the two converted L-2 class, 
and all wheels were dynamically balanced in accordance 
with the theoretically correct principles established for 
those engines. 


The following modifications were made with a result- 
ing decrease in weight: USS Cor-Ten steel main air 
reservoirs; aluminum cab, running boards, cylinder and 
valve casings, dome and turret casings, and gage board: 
high-tensile-steel drop coupler; lightweight magnesia 
block lagging ; tubes and flues to one gage tolerance and. 
new design lightweight valve gear. 

Other special features incorporated were complete 
speed-recorder and cut-off selection equipment, coal 
pusher, Alemite grease equipment for rods and other 
parts, roller bearings on all axles, and lateral-motion 
device on front and main drivers. 

The estimated drawbar pull and horsepower versus 
speed for the L-3 are shown by the curves included in 
Fig. 2. Capacity and performance tests for the L-3 are 
now in progress and the characteristics shown are be- 
lieved to be conservative. The principal dimensions 
and the proportions of the converted L-2d and the new 
Class L-3a locomotives are shown in Table VI. 


Present Thoughts on Trends of Steam-Locomotive 
Design Improvement for the Near Future 


While this paper is confined to the subject of the 
conventional steam passenger locomotive, the author is 
fully cognizant of the rapid strides being made by other 
forms of motive power, their possibilities, advantages. 
and growing importance to the railroads for certain 
classes -of service. 

This may be illustrated by stating that on the New 
York Central, 127 Diesel-electric locomotives are used 
in intensive daily service.. As early as 1924, a 60-ton 
300-hp. Diesel-electric locomotive was operated іп 
switcher and puller service in New York City territory 
with favorable results, followed in 1928 by a road freight 
and in 1929 by a road passenger locomotive. The first 
straight electric was introduced in 1904, and there are 
now 168 of various types and capacities in use on the 
System. Within the last 6 years, limited operating ex- 
perience has been obtained with a 5,000-hp. experimental 
turboelectric locomotive and a 3,600-hp. Diesel-electric, 
both designed for high-speed main-line service, and a 
5.400-hp. Diesel-electric freight locomotive. 


Future development of the steam locomotive in some 
radically new form, such as the steam-turbine condensing 
or combustion type, as recently proposed, should show 
a substantial increase in thermal efficiency but, until the 
stage has been reached where such units of proved de- 
pendability in daily operation can be produced of mod- 
erate size, weight, and cost, it is the author's belief that 
basic lines of development should be continued by taking 
advantage of the possibilities for further betterment of 
the conventional reciprocating design without radical 
changes in the type of boiler or resorting to the mechan- 
ical complication of multiple expansion of steam. It 
should be possible now to produce a highly serviceable 
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two-cylinder single-expansion locomotive of the 4-8-4 
type at a weight per indicated horsepower closely ap- 
proaching that represented by the 4-6-4 class J-3a de- 
scribed in this paper, capable of delivering 6,000 cylinder 
hp. when required. 

Such a design should include the largest practicable 
superheater, with ample firebox volume and grate area. 
carefully proportioned steam passages from boiler to 
exhaust, and a working steam pressure probably up to 
300 Ib. per sq. in. 

Roller bearings on all locomotive and tender ах!е 
journals and to a lesser degree in rods and motion work 
have resulted in increased serviceability because of free- 
dom from heating failures. Their extended utilization 
should receive careful consideration. 

For the future extension of steam-locomotive produc- 
tive capacity, design study leading to a better propor- 
tioned and more efficient boiler is proposed. The devel- 


Table VIII—Summary of Principal Weight and Power 
Characteristics for Locomotive Designs Discussed 


Maximum Weight 


horsepower per- horse- 
Loco- ands (m.p.h.) power, Ib. 
motive at which attained 
Last weight Cylin- Draw- 
Class Type built Ib. Cylinder Drawbar der bar 
K-80 4-6-2 1912 252,500 1,700-39 1.430-35 149 177 
K-2 4-6-2 1910 273,000 2,000-45 1,655-40 137 165 
K-3q 4-6-2 1923 295,500 2.100-45 1,720-40 141 172 
K-3r 4-6-2 1925 278,000 2,140-45  1,750-40 130 159 
J De 4-6-2 1926 02,000 3,200-54 2,530-45 94 119 
-la No. 
5200 4-6-4 1927 343,000 3,900-67 3,300-58 88 104 
J-le 4-6-4 1931 358,600 3.900-67 3.240-58 92 111 
J-3 4-6-4 1937 360,000 4,725-75 3,880-65 76 93 
Converted 
L-2 4-8-2 1930 385,100 4,200-50 3,640-43 92 106 
L-3 4-8-2 1940 388,500 4,400-55 3,800.48 8e 102 


opment of a suitable drier arrangement to provide high- 
quality steam, taken directly from the boiler barrel. 
would permit elimination of the steam dome with cor- 
responding possibilities within given weight or clearance 
limitations for increased diameter of barrel with im- 
proved tube and flue layouts and larger gas areas and 
superheater, additional firebox depth and volume, and 
more nearly level grates without restricting the highly 
important features of adequate ash-pan capacity and 
arrangement necessary for long locomotive runs. 

Design studies and performance experiments are now 
in progress to improve the poppet-valve arrangement of 
steam distribution and these efforts may result in mak- 
ing available for practical use the better cylinder per- 
formance in relation to power output and efficiency in- 
herent therein, without prohibitive increase in the size 
and weight of the boiler. 

Other interesting experiments now in operation in- 
clude locomotives having four simple cylinders and two 
separate sets of running gear or combined within a 
single rigid wheel base, with which improved wheel 
loadings and rail effects should be obtained, together 
with lower dynamic forces in machinery and running- 
gear parts, as well as other advantages. 

Ability to extend the length of locomotive runs in 
either freight or passenger service without stops for fuel 
depends to a great extent upon the size of the tender. 
This, in turn, may be limited by possible restrictions on 
over-all length. One leading western railroad now has 
in service back of a considerable number of modern de- 
sign steam locomotives a new arrangement of tender 
running gear and underframe which possesses possibil- 
ities of materially increased tender capacity within given 
dimensional restrictions. 
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Discussion 


R. M. Ostermann, vice president, The Superheater 
Company, in discussing Mr. Kiefer's paper, said in part: 

“In the paragraph entitled, “Thermal Efficiency at 
Tender Drawbar Referred to Fuel,” the author explains 
the circumstances which led him to compromise between 
thermal efficiency and practical operating advantages, 
and he thus exhibits the very logical view of a railroad 
operating man. However, the engineer sitting on the 
sidelines wonders whether steam locomotive designers 
will not eventually be forced to far-reaching modifica- 
tions of the design of steam locomotives because of the 
pressure of the competition that the conventional steam 
locomotive encountered from the Diesel locomotive which 
has a great advantage in thermal efficiency. Steam-loco- 
motive designers may be forced, in self-defense, in their 
future designs, to embody some of the principles, the 
application of which has produced such eminent progress 
in the economy of stationary power plants within the 
last 15 years. For instance, it is seen that the J-3 engine, 
at its best, works with a heat drop per pound of steam 
of about 160 B.t.u. It is not at all unreasonable to expect 
that steam locomotives may some day be worked with 
nearly double that heat drop in an entirely practical 
manner, as I have pointed out more in detail elsewhere. 

“It is perfectly true that in railroad locomotives, as 
Mr. Kiefer points out, we are coníronted with acute 
limitations of weight, height, width and length of struc- 
ture, but it seems to me that just because of them, one 
should try every physical means in order to get a maxi- 
mum of capacity into a given cubic space. 

Frank E. Russell, mechanical engineer, Southern Pa- 
cific, in commenting on Mr. Kiefer's paper. stated that 
the Southern Pacific was more fortunate with respect 
to combustion losses and absorption efficiency because 
the combustion efficiency with oil fuel is high and there 
is only a small decrease in over-all boiler efficiency as 
the firing rate is increased which permits high power 
outputs with a moderate draft and back pressure. He 
considered the design of steam and exhaust passages 
especially important and credited much of the increase in 
horsepower per unit volume in the more recent locomo- 
tives to careful cylinder design having definite steam, 
exhaust and valve bushing area in relation to piston size. 
Continuing Mr. Russell said: 

"Prior to 1927 apparently little attention. was paid to 
increasing the area of exhaust passages in the cvlinders 
in proportion to the cylinder diameter, resulting in high 
back pressure and low power output at high speeds. 
During that vear we made an analysis of the proportion 
of exhaust passages as related to piston area, and since 
then all our locomotives have been built with improved 
exhaust passages, resulting in increased horsepower out- 
put and reduced back pressure and fuel consumption. 

“In 1920 we made dynamometer tests on 2-10-2 type 
locomotives equipped with superheaters and determined 
that for superheated locomotives we should get away 
from saturated steam practice and that in order to ob- 
tain maximum fuel economy the cylinder diameter 
should be reduced and the stroke increased over the 
proportions normally used at that time. In 1921, when 
we purchased our first heavy Pacifics for service between 
Sparks, Nev., and Ogden, Utah, handling heavy trans- 
continental trains, we went to a 30-in. stroke with 25- 
in. cylinders, using 73-in. drivers. These locomotives 
were so satisfactory in passenger service, not only in 
high-speed hauling capacity but also in their ability to 
start heavy trains without taking slack. that we have 
continued the practice of using a relativelv long stroke. 
Our latest 4-8-4 type locomotives have 2514-in. by 32- 
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in. cylinders with 80-in. drivers, and we find these pro- 
portions very satisfactory ior starting heavy trains and 
for high-speed full-power operation. 

"Given a boiler designed for high-power output and 
high superheat, and steam and exhaust passages capable 
of handling the steam required for high power output, 
the remaining problem is that of utilizing this steam 
with the greatest efficiency in the cylinders. In this 
regard the present form of piston valve with intercon- 
nected timing of events is certainly not ideal, and I 
confidently look forward to the perfection of some form 
of valve with independent timing to obtain more ade- 
quate valve openings at high speeds and short cut-offs, 
together with a reduction in the present distortion of 
exhaust events. In this regard, the poppet valve gear 
mentioned in Mr. Kiefer’s paper is of great interest, and 
I believe very promising. 

"As an example of what a modern high-power steam 
locomotive can do, I have analyzed some of the perform- 
ance records of our latest 4-8-4 type passenger locomo- 
tives purchased in 1940. These locomotives have cylin- 
ders 2514-in. by 32-in., 80-in. drivers, and carry 300 Ib. 
per sq. in. boiler pressure. They are equipped with Type 
E superheaters, Worthington SA feedwater heaters and 
have oil lubrication on all axle bearings. These locomo- 
tives are used to handle the streamline "Daylight" trains 
between San Francisco and Los Angeles, Calif., which 
frequently have 16 cars, weighing 924 tons loaded. On 
these trains, the portion of the run that requires the 
highest power output is on the eastbound run from 
Camarillo to Santa Susanna, Calif.. 20.9 miles, with ап 
average opposing grade over the entire district of 0.75 
per cent. Between these points the schedule speed is 
62.7 m. p. h. Examining the speed recorder tapes, I 
find that on one seven-mile continuous stretch of com- 
pensated one per cent grade, the maximum speed main- 
tained steadily is 55 m. p. h. with the 16-car, 924-ton 
"Daylight" train, which requires a calculated drawbar 
horsepower on level track of 4,750; the equivalent cylin- 
der horsepower is estimated at 5.400. Оп other occa- 
sions these locomotives have handled the "Daylight" 
with 13 cars, weighing 729 tons, on the 2.2 per cent 
Cuesta grade, making speeds of 28 m. p. h. wifhout a 
helper. On our Salt Lake division, a slightly older tvpe 
of 4-8-4 locomotive is handling trains of 20 cars, weigh- 
ing approximately 1,400 tons, on fast schedules." 

T. V. Buckwalter, vice-president, Timken Roller Bear- 
ing Company, compared the K-80 locomotives with the 
]-3a class. pointing out that the improvement of from 
1.430 to 3.880 drawbar horsepower was made in the 
short span of 33 years, the power development of 1937 
being 2.71 times that of 1904 or an 82 per cent annual 
increase. Continuing. Mr. Buckwalter said, in part: 


"The Hudson-type locomotive was further improved 
in 1937, increasing capacity in drawbar horsepower to 
3,880, or 17 per cent. This, in itself, is an outstanding 
improvement, considering that the weight on the drivers 
of the J-3a is only 11,000 Ib. more than that of the J-1-E, 
while the actual engine has only 1,400 lb. additional 
weight. The use of the lightweight reciprocating parts, 
effecting a reduction of over 50 per cent in weight. af- 
forded an opportunity to redistribute the counterbalance, 
the typical practice being to distribute two-thirds to 
three-fourths of this reciprocating weight reduction to 
decreasing the counterbalance, and, therefore, the dy- 
namic augment on the rail, and utilizing the balance to 
reduce nosing. Together, these have an important in- 
fluence on improved riding of the locomotive and also 
reduce rail reaction. As Mr. Kiefer mentions, the Hudson- 
type locomotives have operated 200.000.000 miles with- 
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out a single case of rail damage attributable to this class 
of locomotive. 

"Probably the principal improvement in steam passen- 
ger locomotives is the increase in capacity for work as 
measured in ton-miles per month. The average mileage 
of the 50 J-3's for the month of December, 1940, was 
11,689 miles each. Ten of these locomotives actually 
made over 16,000 miles in that month. It is doubtful 
whether the average passenger locomotive previous to 
1925 averaged more than one-third the above figure in 
hauling trains approximately half as heavy when the 
power required for air conditioning equipment is con- 
sidered. This would indicate that the modern Hudson- 
type locomotive has six times the capacity for work as 
compared with the locomotive of only 15 years ago. This 
is a noteworthy development and affords a further indi- 
cation that the replacement of the steam passenger loco- 
motive by other forms of motive power is still a long 
distance in the future. 

"Much thought was given to the conversion Class 1-2 
locomotive No. 2998. The reciprocating weight was re- 
duced from 2,143 Ib. to 1,239 1b.. a reduction of 904 Ib. 
The overbalance in the plane of the rail on the left main 
driver was reduced from 441 lb. to 171 lb. and the cor- 
responding dynamic augment at diameter speed from 
21,200 Ib. to 8.220 1b., a reduction of 12,980 Ib., or 158 
per cent of the remaining dynamic augment. 

“The rail reaction on the main driver at 75 m. p. h. 
was reduced from 28,100 to 8,200 Ib. upward against the 
spring rigging, and from 24,000 Ib. to 12,200 Ib. down- 
ward against the rail. The nosing moment was reduced 
from 8,400,000 inch pounds to 4.000,000 inch pounds at 
80 m. p. h., and the fore-and-aft shaking force from 
108,000 Ib. to 64,000 Ib. These figures are reflected in 
the relatively low rail stresses at speeds up to 87 m. p. h. 
as indicated in the table, "Summary of Maximum 
Stresses,” included in Mr. Kiefer's paper. The Class 
L-2 locomotive with 69-in. drivers, balanced as above, 
compares favorably with the J-1-E and J-3-A Hudson- 
type locomotives at high speeds with respect to lower 
stress in the rails and good riding qualities. 

“The New York Central J-3-A and L-3-A locomo- 
tives afford an additional interesting comparison in the 
design of the main pedestal openings. The J-3-A driver 
bearing application is based on interchangeability with 
other types of roller bearings. The pedestal opening of 
2834 in. and pedestal clearance of 16 in. above the center 
line of the axle are derived from the space requirements 
ot other roller bearings. 

"The L-2-D and L-3-A pedestal opening is based on 
the space requirements of the taper roller bearing of 
the double row type having a pedestal opening of 2134 
in. and pedestal clearance of 135% in. which interchanges 
exactly with the plain bearing requirements. In addi- 
tion, there are outstanding reductions in unsprung 
weight and provision of more space for spring rigging 
with the advantages of an equal degree of reliability and 
greater economy in the plain bearing interchangeable 
layout. Most of the current locomotive construction is 
based on this interchangeable layout.” 

James Partington, manager, engineering department, 
American Locomotive Company, pointed out that the 
New York Central, to keep within weight limits on the 
L-3 locomotives, made the cabs, running boards and 
dome casings of aluminum and on the J-3 locomotives. 
all of the important casings were aluminum with cabs 
of aluminum on 40 locomotives and of USS Cor-Ten 
steel on 10. “Here,” he said, “we have a situation where 
the saving of weight was urgently necessary and the use 
of expensive material was resorted to for a weight sav- 
ing of about 2,000 Ib. per locomotive. 
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“Twice this saving would be obtained if the boilers 
of these locomotives were of welded construction. I 
would, therefore, like to discuss briefly the welded boiler 
for locomotives. 

"Soon after the rules for fusion welding were adopted 
by the Boiler Code Committee of The American Society 
of Mechanical Engineers, they were placed in the Code 
for Power Boilers. The use of these rules proved them 
to be safe and satisfactory, and after several years’ ex- 
perience, the Code Committee suggested that they be 
adopted for the locomotive boiler code. 

“After several conferences with the Bureau of Loco- 
motive Inspection, Interstate Commerce Commission, 
and largely through the efforts of the late L. F. Loree. 
then president of the Delaware & Hudson, permission 
was granted to this railroad to build and operate a loco- 
motive with a welded boiler. This boiler was built by 
the American Locomotive Company to meet the require- 
ments of the A. S. M. E. Power Boiler Code, and the 
locomotive was placed in freight service on the D. & H. 
in the fall of 1937. This welded boiler will soon have 
a service record of four years, and during this time very 
complete and thorough inspections have shown that it 
has a performance record of 100 per cent. 

"When the I. C. C. gave its permission for the opera- 
tion of this locomotive with a welded boiler, it was in 
response to a request sponsored by many of the leading 
railroads that an experimental installation be allowed. 
In granting this request it was stipulated that no addi- 
tiona] welded boilers would be permitted pending a test 
period of five years. For the operation of additional 
locomotives with welded boilers, the railroads will have 
to secure authorization from the I. C. C. through a pro- 
cedure similar to that used bv the D. & H. for this first 
welded boiler. 

“The advantages of the welded locomotive type boiler 
are as follows: No rivets; no overlaps; no obstructions 
inside or outside; no joint repairs or failures; lower 
upkeep expense; higher efficiency ; lighter weight ; easier 
handling; quicker washing; neater appearance, and the 
elimination of caustic embrittlement, which has caused 
rivet failures and cracked sheets in the region of both 
circumferential and longitudinal seams of riveted boilers. 
The latter, in a number of cases, has made expensive 
repairs necessary. 

“Welding has supplanted riveting for high-pressure 
stationary boilers and for nearly all pressure-vessel con- 
struction. There are several hundred locomotive type 
welded boilers in use for power purposes in the United 
States, and these boilers are operating at pressures up 
to 350 Ib. per sq. in. 

“Will more welded boilers for locomotives be built? 
This will depend on the attitude of the railroads and the 
decision of the I. C. C. The locomotive builders are 
ready to give full assistance and cooperation in this de- 
velopment." 

J. E. Long, western sales manager, Franklin Railway 
Supply Company, commented on the fact that all of the 
authors seemed to have one thought that stood out above 
all others, that is, the horsepower capacity of the motive- 
power unit. "Mr. Kiefer's paper showed.” he said, “how 
the K-80 locomotives of 1904 produced 28,500 Ib. tractive 
force and 1.700 cylinder horsepower at 39 m. p. h. while 
the J-3 locomotives of 1937 produced 43,440 Ib. tractive 
force but delivered 4.725 cylinder horsepower at 75 
m. p. h. This is an increase of only 52 per cent in trac- 
tive force but an increase of 178 per cent in horsepower. 
Weight per cylinder horsepower was reduced from 132 
to 76 lb. in that time. 

“The program of power development is controlled by 
three main factors. These are the efficiency and ca- 


Railway Mechanical Engineer 
SEPTEMBER, 1941 


pacity of the boiler, the efficiency and capacity of the 
cylinders, and the efficiency of the machinery. While 
the boiler has been improved, about the only important 
steps taken to improve the cylinder períormance are 
superheating and some small improvements in steam 
distribution but still using the sliding or piston valve." 

Mr. Long continued with a description of the devel- 
opment of the Franklin steam distribution system and 
included a summary of the road tests and test plant 
results obtained with a Pennsylvania Pacific type pas- 
senger locomotive equipped with this steam-distribution 
system*. In discussing the improvement in power and 
in economy to be obtained from this poppet-valve sys- 
tem, Mr. Long pointed out the value of this development 
under present emergency conditions. He stated that 
the application of the new steam-distribution system 
would produce large increases in the horsepower ca- 
pacity of the motive power inventory of railroads in the 
shortest possible time and with the least cost. Continu- 
ing, Mr. Long said, in part: “In new locomotive design 
to meet a definite power requirement, the application of 
this distribution system will result in reduced locomotive 
weight. On the Pennsylvania locomotive No. 5399, 
weight for indicated horsepower was reduced from 91 
to 79 lb. On various types of locomotives which have 
been studied in recent months the following examples 
show the possible reduction in weight per horsepower: 


Locomotive weight, 
Ib. per i.hp. 


= 
Piston 


Poppet 

Type valve valve 
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“The practical proof in the improvement of power out- 
put is the fact that the Pennsylvania instructions are not 
to double-head locomotive No. 5399 but to assign it to 
important and fast trains where the consist exceeds the 
normal locomotive rating by two cars. This is roughly 
an increase of 20 per cent.” 

C. J. Surdy, assistant to general manager, Standard 
Stoker Company, stated that present-day traffic, in many 
instances, is seasonal and during such periods there is a 
heavy demand for high-speed power in both passenger 
and freight service. He commented on the fact that 
few, if any, railroads can afford to hold power in reserve 
to meet such seasonal demands and, therefore, it is quite 
evident that the solution of this problem is the dual serv- 
ice locomotive described in Mr. Kiefer's paper. 

"Of more than usual interest, said Mr. Surdy, is that 
portion of Mr. Kiefer's paper in which he presents his 
thoughts on trends of steam locomotive design and im- 
provement for the future. With the experience on the 
New York Central, including the experimental use of a 
5,400-hp. Diesel-electric and a 5,000-hp. turbo-electric 
locomotive, Mr. Kiefer's endorsement of the conventional 
reciprocating locomotive should be regarded by motive- 
power designers as a challenge. Apparently, his choice 
of motive power is made on the basis that nothing better 
has yet been offered when due consideration is given to 
all factors. 

"There is much more to consider in the selection of 
motive power than the known advantages which are de- 
rived from more expensive power such as Diesel-electrics 
or turbo-electrics of the experimental type proposed in 


* A description of the Franklin poppet valve gear appeared on page 349 
of the September, 1939, issue of the Railway Mechanical Engineer. A 
description of the road tests and a summary of the test results made with 
a Pennsylvania Class K4s Pacific type locomotive, No. 5399 was published 
in the Railway Mechanical Engineer, April, 1941, page 125. A description 
of the series of tests on the Pennsylvania Railroad test plant at Altoona, 
Pa. with this same locomotive was published in the Railway Mechanical 
HFuginceer, May, 1941, page 169. 
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recent years. Practical railroad men must also give 
full consideration to the economic forces which in a 
considerable measure determine whether or not coal must 
be used as a source of power. They must take into ac- 
count the effect which their use of certain kinds of coal 
niay have on the consumer market which their railroad 
serves. Obviously, to take off the market coal that is 
desired by the consumer only results in loss of the haul 
to the railroad. In 1939, bituminous coal accounted for 
one-sixth of the total railroad íreight revenue in the 
United States. From this it appears the railroads need 
the coal freight haul while the coal mine operators ap- 
parently need the railroad's fuel business to stabilize 
their output. 

“On the premise that many railroads will continue to 
regard coal as a primary fuel for their motive power, it 
appears that sufficient incentive exists for locomotive 
designers to give more thought to producing a coal burn- 
ing motive unit with the characteristics of the Diesel- 
electric. Some work of a preliminary nature has been 
done in this respect, but apparently the development is 
not complete. 

“It is not within the scope of this discussion to pro- 
mote a new system of motive power, but Mr. Kiefer's 
paper, which takes up step by step through the develop- 
ment of steam locomotives on the New York Central, 
indicates that as greater demands are made for sustained 
power output of steam locomotives, more study will have 
to be given to some arrangement for increasing the 
diameter of the boiler barrel which will result in im- 
proved tube and flue layouts with larger gas areas and 
superheater. Since the diameter of the boiler cannot 
in any event, with steam locomotive design trends lead- 
ing toward larger drivers, be increased greatly over 
present dimensions, the thought of other systems of 
motive power naturally arises. 

"With the wide experience gained through the use of 
the locomotive boiler of simple construction and high 
steam generating capacity, a logical starting point for 
development of a turbo-electric locomotive is present. 
The boiler of a New York Central Hudson type loco- 
motive can generate a maximum of about 100,000 Ib. of 
steam per hour. By the use of a water-tube firebox it 
should be possible to generate steam at a pressure in the 
neighborhood of 700 Ib. per sq. in. This capacity would 
exceed the steam requirements of two or even three 
2,500-hp. turbines, so that a 7,500-hp. turbo-electric 
locomotive, using coal as a primary source of fuel in a 
boiler and firebox somewhat along present conventional 
lines, is within the realm of possibilities." 


Courtesy of Illinois Central Magazine 


This extension has been applied to the turntable of the Illinois Central 
at Jackson, Tenn., in order to handle locomotives whose lengths are 
too great for the original facilities 
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Four Meetings at Chicago 


For the fifth time, the Railway Fuel and Traveling En- 
gineers’ Association, the Car Department Officers’ As- 
sociation, the Master Boiler Makers’ Association, and 
the Locomotive Maintenance Officers’ .\ssociation will 
meet at the Hotel Sherman, Chicago, on the same two 
days, September 23 and 24, under arrangements made 
by their own coordinating committee. Although the .M- 
lied Railway Supply Association will not exhibit during 
the meetings this vear, there has been no let-down in the 
preparation of the programs for the meetings by any of 
the four railroad. associations. Full programs of the 
meetings appeared on pages 310 to 313, inclusive, of the 
August issue. 


Railway Fuel and Traveling Engineers” 
Association 


The Railway Fuel and Traveling Engineers’ .\ssocia- 
tion has continued its record of highly constructive serv- 
ice to the steam railroad industry during the past vear. 
with many of its activities proving definitely. beneficial 
to the railway supply industry as wel. The notably 
successful meeting in 1940 was publicized not only in 
the technical press, but through the distribution of 800 
copies of the Proceedings which are neatly and attrac- 
tively bound and present information of value on almost 
every phase of locomotive operating efficiency. .\ re- 
vised edition of the Examination Book, issued by this 
association, was published and released in October, 1940, 
8,000 copies being printed and 3.500 of them distributed 
to date. This popular book contains over 1.200 ques- 
tions and answers pertaining to locomotive operation 
and is designed to prepare enginemen and firemen for 
advancement as well as new men for employment. 

The association has given further attention during the 
year to the important question of equating oil to coal 
as a fuel for locomotives in order that more accurate 
comparisons may be made and railway managements 
assisted in securing more efficient locomotive operation. 
In addition, the association is working with the A. A. 
R. Accounting Division on the question of fuel used by 
helper locomotives being charged to the actual train and 
service used instead of to other service. This will make 
for more correct and comparable fuel performance fig- 
ures. On some roads, with air-conditioning power sup- 
plied from individual front-end power plants, the fuel 
used for this purpose is not charged against the train, 
but, in the case of axle-driven and steam-actuated equip- 
ment, the considerable amount of power and hence fuel 
required for air-conditioning is charged against the loco- 
motive, thus militating against accurate comparisons. 
Also. the association is suggesting that a more accurate 
and satisfactory comparison of passenger locomotive 
performance may be made if fuel records are kept on a 
1,000 gross ton-mile basis, as well as on a basis of pas- 
senger-train car miles. 

The association has made real progress in promoting 
the attendance of air brake supervisors at its annual 
meetings, a total of 21 registering at the 1940 meeting. 
The program was designed to appeal to these men and 
the air-brake papers scheduled for presentation at this 
year's meeting also are of exceptional value to all those 


348 


Conventions of coordinated as- 
sociations will be held at the 
Hotel Sherman, September 23 
and 24 


interested їп brake problems. These papers are ex- 
pected to bring out a sizable representation of air brake 
Supervisors. 


Master Boiler Makers’ Association 


For sheer vitality, the Master Boiler Makers’ Asso- 
ciation has had a record which is probably unequalled 
by any other of the so-called minor mechanical associa- 
tions. Not large in point of membership, it is a. close- 
knit body of men, a high percentage of whom enter ac- 
tively into the work of their association in one way or 
another at some time during the year. For many vears 
it has exercised a position of leadership in keeping its 
members advised of significant developments and trends 
pertaining to the maintenance and performance of loco- 
motive boilers and, what is of even more consequence. 
has served to keep its entire membership actively con- 
scious of their own responsibility with respect to these 
developments and trends. 

One of the five topics on the program of the forth- 
coming meeting deals with chemical treatment of feed- 
water. This in its various phases, has been a subject 
of discussion before the meetings of the association for 
several vears. It has been dealt with in committee re- 
ports, in individual papers, and in lectures in such a way 
that the boiler maker foremen of American railroads 
are almost as thoroughly conversant with the theory be- 
hind the various problems arising from the effect of 
feedwater on boiler interiors as are the specialists on 
the subject of feedwater treatment themselves. This 
year the treatment of this subject is along purely prac- 
tical lines. 

Another forwardlooking topic on the 1941 program 
deals with the application of iron, steel, and alloy rivets. 
This topic will deal with the entire chain of problems 
and the sequence of procedure involved in the use oí 
the newer materials entering into locomotive boiler con- 
struction. 


Car Department Officers’ Association 


The Car Department Officers’ Association provides a 
forum, with an opportunity for each individual member 
to express his views and ideas, and give to others the 
benefit of his experience, thus eliminating to some ex- 
tent the necessity of trial and error and making it pos- 
sible for other members to avoid costly mistakes. Next 
to boilermakers and possibly fuel men, car supervisors 
are the most loquacious among mechanical-department 
representatives and this is particularly true when they 
start discussing interchange rules. 
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The C. D. O. A. reflects, in large measure, the views, 
desires and aims of car-department supervisors through- 
out the country and expresses its ideas in terms which 
will be readily understood not only by members of the 
association but by the rank and file of car-department 
employees on all railroads. By means of a carefully 
prepared year book, the constructive reports and discus- 
sions presented at annual conventions, are carried to 
those who for various reasons are unable to attend the 
meetings in person. 

High points of the present Fall meeting of the C. D. 
O. A. will unquestionably be the addresses by E. D. 
Hall, chief mechanical officer, Chicago & North Western, 
on “Co-operation Between Railroads and Departments 
of Railroads ;” address by W. D. Beck, district manager, 
Car Service Division, A. A. R., on “Conservation of 
Equipment ;” address by D. S. Ellis, chief mechanical 
officer, Chesapeake & Ohio, on “Better Freight-Car 
Maintenance." It would be difficult to select any of this 
year's reports for special mention as they are all on 
highly pertinent subjects having a direct bearing on 
greater efficiency in car department operation. 

The General committee of the C. D. O. A. held four 
meetings during the vear and this was an important fac- 
tor in making the association an aggressive, live organ- 
ization, which is attempting to function during the entire 
year in the interest of the railroads. Still more effective 
work along this line is needed. One project initiated by 
the association during the current year is the organized 
attempt to develop and make available to all members 
information regarding the latest labor-saving devices, 
jigs, fixtures and shop tools, used in car departments 
throughout the country. 


Locomotive Maintenance Officers’ 
Association 


Through three vears this organization has been held 
together and its activities guided by the untiring efforts 
of a small group of officers. It is now almost through 
what might be called the pioneering stage during which 
its possibilities as an association within a field definitely 
limited to the problems involved in locomotive mainte- 
nance have been carefully explored by those who have 
been responsible for the formation of its policies. Look- 
ing back over the past two or three years it now appears 
that these men have been heading in the right direction. 
'This year's program represents a distinct and significant 
change in the character of the Association's work ; unlike 
the past two years the addresses and individual papers 
have given way to the preparation of a group of com- 
mittee reports most of which are technical. One out- 
standing contribution that may be expected at this year's 
meeting will be the report on apprenticeship which will 
deal with a subject of unquestioned importance to the 


future of the railroads—the training of an adequate sup- 
ply of skilled labor. 

Given the right kind of leadership in the years just 
ahead this Association will develop into a constructive 
and useful organization within its specific field. 


Aluminum Alloy 


Streamliners 
(Continued from page 340) 


of Los Angeles, with Timken roller bearings. Each oí 
the roller-bearing journal boxes is equipped with a 
thermal-type heat indicator, electrically connected to a 
common relay for operating special audible and visible 
signals and the train air signal valve in each car. Truck 
clasp-brake equipment is of the Simplex unit-cylinder 
type with anti-rattling device. The brake levers are of 
high-tensile-steel, with Ex-Cell-O case hardened and 
ground brake pins and bushings. The brake shoes are 
the straight-face type, 9 in. long, four per wheel. 

The decorative treatment as specified by the Pullman- 
Standard Color and Design Department, or, in the case 
of the car Hollywood, by Walt Kuhn, New York, and 
Mandel Bros. Chicago, is notable for the contrast of 
strong colors rather than subtle shades and blendings. 
Fluorescent lighting is carried around four sides of the 
dining and lounge rooms to suggest roominess. Mir- 
rors, used extensively on the frieze and bulkhead panels, 
also give an impression of spaciousness by reflection. 

In the car Hollywood, distinctly unique effects are 
secured. Plastics and synthetics have been used ex- 
clusively for decoration and appointments. Wall panels 
are constructed of Formica. The windows are of Polar- 
oid glass and, by turning a knob, passengers can elim- 
inate glaring sunlight without shutting off the view. 
Two synthetic products, Nylon and Saran, are used 
for furniture upholstery and coverings. 

A typical color scheme is that selected for the ar- 
ticulated kitchen-dining car in the City of San Francisco. 
The basic color scheme for this car is burgundy, blue, 
coral and gray. The carpeting is in burgundy, with the 
dining chairs in gray-blue leather, draperies and window 
shades in coral, gray and blue, with horizontal pattern. 

The wall has frieze panels of gray, pier panels finished 
in a light coral tone, and wainscotings of dark gray, 
Photomurals are used in the bulkheads at either end of 
the room, one pair of murals depicting the Golden Gate 
Bridge and the other pair showing the San Francisco- 
Oakland Bay Bridge. The photomurals are done in 
coral tones, hand colored to match with the tones of coral 
used in the draperies and window shades. Ceilings are 
pale coral, repeating the tones of the furnishings. 


Three giant steel girders requiring a special train of 16 flat cars were recently shipped by rail from the Bethlehem Steel Company at Potts- 
town, Pa., to Baychester, N. Y., for use in connection with a new highway bridge over the six-track Hell Gate Bridge route of the New York, 
New Haven & Hartford at that point 
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EDITORIALS 


Don’t Expeet What 
You Fail To Ask For 


For at least the best part of the last ten years railroad 
repair shop supervisors and mechanical officers have 
been reminded frequently that advances in machine tool 
design have made obsolete a large part of the equipment 
of this character in railroad shops. The evidence of this 
obsolescence becomes obvious almost every time a mod- 
ern machine was installed in a shop and direct compari- 
sons were made on a production output or cost basis 
with machines of from 10 to 30 or 40 years old. Be- 
cause of the fact that very few railroads have carried 
out any regular program of shop equipment replace- 
ment the average age of shop machine tools in locomo- 
tive repair shops has been steadily rising. 

The development of high-speed and tungsten-carbide 
cutting tools paralleled the progress that has been made 
in machine tool design and the modern machines were 
largely built around the fact that these tougher tool 
steels were able to stand up under so much heavier cuts 
that greater machine-tool rigidity, increased motor 
horsepower and finer workmanship to produce previ- 
ously unheard-of accuracy were absolute necessities in 
order to gain the production of which the cutting tools 
were capable. 

It wasn't long before the machine foremen and tool 
supervisors in locomotive shops became conscious of the 
fact that the newer high-speed steels—and even in some 
cases the new carbide tools—had qualities that gave a 
new lease of life to many of the older machine tools that 
met certain requirements as to condition. So, the re- 
sult of the introduction of these new cutting tools into 
the field of locomotive part machining was that they 
were found to be indispensable in order to get any kind 
of output from the older machines, and to assure that 
the production from the new machine was of such char- 
acter and volume as to warrant the investment that had 
been made in the new facilities. 

Now comes trouble! Because practically all muni- 
tions and defense work in which machining is involved 
is a high-production job it was but natural that the 
Office of Production Management, familiarly known as 
O.P.M., should issue orders putting cutting tools under 
priority control. Previously orders had been issued by 
means of which control over such basic metals as chro- 
mium and tungsten could be exercised. The present 
order regulating the distribution of cutting tools de- 
fines such tools as special drills, reamers, milling cut- 
ters reamers, taps and die-head chasers, among others, 
as coming within the scope of the order and provides, in 
part, that "no manufacturer or distributor may accept 
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or make delivery under an order for cutting tools which 
does not bear a preference rating of A-10 or 
higher... ." : 

The point of this discussion is that under such condi- 
tions as we are now faced with there are two types of 
railroad shop supervisors with respect to their attitude 
toward getting things such as special cutting tools; the 
man who says "What's the use, we can't get it anyway," 
and the man who says that he recently read in the papers 
that the railroads have some sort of a blanket rating.that 
will get them anything they want, so he just doesn't 
make any noise about it at all. 

Both of these men are wrong. To date only limited 
blanket ratings have been issued for specific purposes 
and on most repair shop facilities it is still necessary to 
exert the utmost effort to get individual preference rat- 
ings for what is needed. In this matter of cutting tools 
it is more important than ever before for the locomotive 
shops to get their share of the special tools for machin- 
ing operations. If supervisors and officers fail to ask 
for what they need—and ask rather insistently—it's a 
sure bet that from now on they won't get it. 


Locomotive Lubrication 


Railroads cannot give too much attention to methods 
of determining desirable allowances of oil to locomo- 
tive valves, cvlinders and steam auxiliaries, and the 
best method of operating locomotives to minimize dam- 
age commonly caused by drifting, particularly at high 
speeds and short cut-offs, with resultant drawing oí 
air, front-end gases and cinders into valves and cylin- 
ders, carbonizing or flashing the oil and destroying 
lubrication. ` 

Adequate lubrication of locomotives is essential for 
economical operation, and too little lubrication results 
in locomotive failures, increased maintenance costs and 
increased fuel consumption. However, increased use 
of oil beyond the point necessary for complete lubrica- 
tion of the moving parts is wasteful and often results in 
damage due to excessive carbon deposits in valves and 
cylinders. Many roads instruct enginemen not to close 
the throttle entirely until a stop is made. 

The setting of mechanical lubricators to deliver the 
correct amount of oil to each outlet requires care and 
experience. One method which has proved satisfactory 
in practice is as follows: By trial and observation on 
the road, feeds are adjusted to each delivery point until 
the minimum amount of oil necessary for satisfactory 
lubrication is being delivered. In this connection, it 
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must be realized that, other conditions being equal, in- 
creased average speed requires an increased amount of 
` valve oil and increased average load requires an in- 
creased amount of valve oil. 

After the lubricator feeds have been set to give sat- 
isfactory lubrication for one locomotive of each class, 
the lubricator is then removed from the locomotive, 
connected up on a test rack and operated at a speed 
corresponding to not higher than the average speed in 
the class of service in which the locomotive is used. 
The lubricator is operated for the number of revolutions 
equivalent to a 20-mile run, and the output of oil from 
each feed measured in a glass cup graduated in liquid 
ounces. This information is then used as a guide in 
setüng lubricators on other locomotives of the same 
class. Another method for determining the amount 
of oil necessary from lubricators. both mechanical and 
hydrostatic, involves the use of a formula, taking into 
account the area of frictional surface, boiler pressure, 
degree oi superheat, number of piston strokes and 
speed. 

Dependable force-feed or automatic lubrication of 
machinery is one of the most important factors in long 
locomotive runs and intensive utilization of motive 
power. The availability of the conventional-bearing 
locomotive is greatly increased by automatic machinery 
lubrication, and much concentrated attention is now 
being given by mechanical supervisors to piping ar- 
rangements for force-feed lubrication of machinery for 
both roller-bearing and conventional-bearing locomo- 
tives, as well as various types and arrangements of oil 
dividers or splitters. 

These and other important phases of the problem of 
reducing locomotive friction are being considered in a 
constructive report on lubrication to be presented at the 
Fall meeting of the Railway Fuel and Traveling En- 
gineers’ Association. 


Safety Features in 

Streamliner Operation 

With substantially higlier operating speeds and thc ever- 
urgent need for safety, it is perhaps not surprising to 
discover how much intensive engincering development 
and research work have been done in the last few years 
to develop various devices designed to surround the 
operation of modern streamline passenger trains with 
every possible safeguard. 

One important feature has been the oscillating head- 
light which is sometimes used to throw a light beam in 
the form of a figure eight, visible in clear weather a 
quarter of a mile on either side of the track and serv- 
ing as a warning to anyone on the highways near-by 
or crossing the railroad right-of-way. The conven- 
tional headlight throws a powerful beam straight ahead 
along the track and assures visibility for the engine- 
man. „Another safety innovation is the electric hot 
journal alarm which gives warning in the locomotive 
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cab if a journal bearing on any axle of the train gets 
hot. The alarm also causes a red light to glow in the 
car on which the hot journal is located, thus facilitating 
quick location of the defective journal by members of 
the train crew while the signal in the cab causes the 
engineman to stop the train. 

A safety derailment. guide flange has been developed 
for application on power truck pedestals in such a way 
that, in case of derailment, the truck is guided along 
the track and prevented from turning to a sharp angle 
which would tend to throw the car out of alinement in 
the train and thus subject it to possibly greater damage. 
The electric control, which governs the degree of brake 
pressure in relation to train speed so that the applica- 
tion of air brakes will not cause the wheels to slide. is 
also definitely a safety feature. An automatic water 
spray has also been developed which sprinkles water 
on the wheels to keep them cool during braking ap- 
plication when descending long grades. A sanding 
device automatically sprays sand on the rails ahead oi 
power truck wheels in emergency applications of the 
brakes and can also be operated by the engineman for 
any normal stop if necessary. 

As regards the locomotive itself, in the case of steam 
power, the usual safeguards for reliable safe operation 
are well known and widely used. For trains hauled by 
the newer Diesel motive power, the "dead man" control 
is incorporated, requiring the engineman to keep a hand 
or foot constantly on the control lever, otherwise caus- 
ing the train to come automatically to a stop. The 
inter-communicating telephone system, which enables 
the engineman to talk with the train crew in the rear 
of the train, and the long-distance siren and electric 
gong used in regular operation, may be considered 
safety features. Other devices, each vitally important 
in the performance of their special functions, include 
a control which automatically stops the engines if there 
is any failure in the lubricating oil pressure, and a ther- 
mostatic alarm on each engine which rings a bell in 
the affected unit whenever there is overheating. 


Low Water — 
And Nothing Happened ? 


As long as steam locomotives have operated on the rail- 
roads of this country there has been one thing which 
train service men have feared above all others—boiler 
explosions, and the resultant deaths, injuries and dam- 
age to property. It is only natural, therefore, that those 
who over the years have been responsible for the design 
and operation of locomotives should constantly be work- 
ing to develop ways and means of eliminating this 
dangerous type of railway accident. 

About 11 years ago the Baltimore & Ohio built and 
initiated experiments with the first of the locomotive 
boilers having a water tube firebox designed by its pres- 
ent chief of motive power, George H. Emerson. Since 
that time this particular tvpe of boiler has been applied 
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and is being used on 13 locomotives in service on that 
road. It is not the purpose here to describe that type of 
boiler—that was done in the August, 1931, issue of Rail- 
way Mechanical Engineer—but to mention, and com- 
ment upon an accident that recently took place which 
throws considerable light upon the value of the work 
that has been done on the B. & O. over this 11-year 
period in the field of locomotive steam boiler safety. 

In the original conception of the Emerson water tube 
firebox it was believed by its designer that, should the 
boiler ever be subjected to a low water condition such 
as causes so many disastrous explosions, certain things 
would take place. The design was laid down with the 
idea that as the level of the water in the boiler receded— 
a condition which in the conventional design results in 
exposing the crown sheet to the high firebox tempera- 
tures—it would first uncover the top rows of small 
boiler tubes and that the collapse of some of these tubes 
or the fact that one or more of them might pull away 
from the tube sheet, would serve, like a bursted flue, to 
lower firebox temperatures and to act as a safety meas- 
ure in preventing the collapse of the firebox. 

At 2:25 a. m. on August 12 Baltimore & Ohio loco- 
motive No. 5600, handling a 27-car train westbound, 
came to a stop about 57 miles east of Cumberland, Md., 
because the loss in steam pressure had so far cut down 
the speed of the turbo-generator that reduced voltage 
caused the automatic train control to apply the brakes. 
No. 5600 is the 4-4-4-4 type locomotive that was ex- 
hibited at Atlantic City A. A. R. convention in 1937 
and is one of the latest locomotives with the Emerson 
water tube firebox. Prior to the actual stoppage of the 
train the engine crew had been conscious of a steam 
blow which the fireman had reported to the engineman 
was in the firebox. In fact when the steam pressure 
first began to drop the steam leaking into the firebox 
was sufficient to blow steam and gases out into the cab 
when the throttle, was eased off and the firedoor opened. 

During the investigation of what subsequently hap- 
pened the engineman stated that at no time prior to the 
point of the final stop did he call for a second injector 
to be used. This is mentioned as an indication that 
the engine crew had no idea that a serious low-water 
condition existed. Yet, when the locomotive was hauled 
dead to the enginehouse and an inspection made of the 
boiler it was found that there was definite evidence that 
the water level had reached a low point of 2834 inches 
below the bottom gage cock. Several small tubes and 
one large superheater flue had collapsed and several 
tubes and flues had pulled away from the flue sheet. 
The rear flue sheet was bulged 1 inch on the right side 
and 1⁄4 inch on the left side taking in an area of 41 tubes 
and 8 flues on each side. Not only was the bottom of 
the top drum exposed to the fire but the low water 
point was 11 inches below the bottom of the drum. Yet, 
the violent circulation of the water in the water tubes 
at the firebox sides was sufficient to protect this drum, 
and the top headers, from serious damage. 

The above circumstances speak for themselves. The 
estimated expense for repairs is $350. 


Railway Mechanical Engineer 
SEPTEMBER, 1941 


New Books 


DiesEL ENGINEERING HawpBook. 1941 de Luxe 
Edition. Published by Diesel Publications, Inc., 192 
Lexington Avenue, New York. Leatherette Cover. 
521 pages. Price, $5. 


This book is another edition, in this case identified as 
Volume II, of a handbook for the practical Diesel 
engine maintenance man and operator which first ap- 
peared in 1935. Volume I under its present title ap- 
peared late in 1939 as the 1939-40 Edition. This was 
reviewed in the March 1940 issue of Railway Mechan- 
ical Engineer and dealt principally with the funda- 
mentals of Diesel engine design and operation. Its 
chapters described in detail the various engine parts 
and accessories. Volume II is a supplementary work 
in which material is used that has not appeared in prior 
editions of this handbook. The first half of the book 
deals with Diesel engine economics, engine selection, 
power-plant building. supercharging, heat exchangers 
and exhaust systems. Three chapters are included on 
lubrication, fuel oil and injections systems and the re- 
mainder of the book discusses maintenance and drive 
systems. Included in this part of the book, is a chapter 
on Diesel-electric locomotive drives in which circuit 
diagrams are used to show the typical locomotive drive 
system. 


PROCEEDINGS OF THE RAILWAY FUEL AND TRAVELING 
ENGINEERS’ AssociaTION. Published by the Asso- 
ciation—T. Duff Smith, secretary, 327 S. La Salle 
Street, Chicago. 339 pages. Price, $3. 


The committee reports presented at the fourth annual 
meeting of the Railway Fuel and Traveling Engineers’ 
Association held at Chicago in October, 1940, and in- 
cluded in the Proceedings cover Air Brakes; Coal 
Preparation—Mechanical Cleaning; Fuel Records and 
Statistics; Locomotive Firing Practice (both coal and 
оп); New Locomotive Economy Devices; Stationary 
Boiler Plants; Turbine and Condensing Locomotives, 
and Utilization of Motive Power. Other special 
papers, also presented at the meeting and included in 
the Proceedings, were on the Proportions of Steam 
Generated in Locomotive Boilers Used for Other Pur- 
poses, by E. E. Chapman, mechanical assistant, Atchi- 
son, Topeka & Santa Fe; Tests Conducted by the New 
York Central at Selkirk, by W. F. Collins, engineer 
tests, New York Central; The Road Foreman and the 
Diesel Locomotive, by L. W. Powell, road foreman oí 
engines, Atchison, Topeka & Santa Fe; How Much 
Locomotive Fuel Can Be Saved?, by J. G. Crawford, 
fuel engineer, Chicago, Burlington & Quincy; Fuel 
Economy from the Viewpoint of the Chief Dispatcher, 
by T. O. Weeks, chief dispatcher-division trainmaster, 
Missouri Pacific. There was also included in this publi- 
cation several charts and photographs taken from a mo- 
tion picture made at the test plant of the New York 
Central at Selkirk, N. Y. showing what takes place in a 
locomotive firebox at high firing rates. 
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A 4-8-2 type locomotive rebuilt in Missouri Pacific shops 


Missouri Pacific 


Rebuilds Locomotives 


Since the summer of 1939, the Missouri Pacific has 
been engaged in an extensive program of rebuilding and 
modernizing motive power at its main locomotive shops, 
Sedalia, Mo., which has already effected important sav- 
ings and improvements in steam locomotive performance 
on this railroad. Up to date, seven U. S. R. A. light 
Mountain-type passenger locomotives, built by the 
American Locomotive Company in 1919, have been con- 
verted to efficient modern high-speed locomotives with 
the same wheel arrangement, the original Missouri 
Pacific Nos. 5301-07, incl., having been changed to Nos. 
5321-27, incl. This job consisted of applying almost 
entirely new and longer locomotive boilers, renewing the 
slab frames with provision for increased wheel spacing, 
application of new and larger driving wheels, roller bear- 
ings throughout, new valve gear and rods, and convert- 
ing from coal- to oil-burning. 

During the same period, ten 2-8-4 type locomotives, 
built by the Lima Locomotive Works in 1930, were 
converted into modern high-wheel 4-8-4 type units, 
adaptable to heavy fast service, either passenger or 
freight. These locomotives, originally Nos. 1901-10, 
incl., are now designated Nos. 2101-10, incl., and there 
are 15 more of the same class scheduled to be rebuilt. 
In this conversion job also, practically complete new 
boilers were constructed at the Sedalia shops, new cast 
steel bed frames with integral cylinders applied, also 
new and larger driving wheels, roller bearings, new 
valve gear and rods, and larger tenders installed. 

Since being placed in service, the reconstructed loco- 
motives of both classes have given an excellent per- 
formance from the point of view of reliability, high 
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Converts seven U. S. R. A. 
light 4-8-2's to modern design 
and ten 2-8-4's to high-speed 
4-8-4's in the past two years at 
Sedalia shops— New shop ma- 
chinery played important part 
in keeping costs down 


monthly mileage and the satisfactory handling of mod- 
ern highspeed trains in both passenger and freight serv- 
ice without introducing excessive stress in either the 
track or equipment. A notable increase in locomotive 
availability and mileage have been secured. For ex- 
ample, during the month of June, 1941, seven locomo- 
tives of the No. 5321 class made a total of 104,530 miles 
in passenger service, or an average of 14,930 miles per 
locomotive. This may be compared with an average of 
4,790 miles per locomotive per month prior to the 
conversion and reconstruction work, which means that 
the monthly mileage has been increased over three times. 
Similarly, with the No. 2101 class, seven locomotives 
accumulated 75,288 miles during the month of June, or 
10,755 miles per locomotive in freight service, which 
may be compared with an average of 4,115 miles per 
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A 2-8-4 type locomotive rebuilt and modernized at Sedalia shops as a high-speed 4-8-4 type 


locomotive per month previous to the conversion, this 
ratio of improvement being 2.61 to 1. 


Changes in Principal Locomotive Dimensions 


Referring to one of the tables, the comparative di- 
mensions of these two classes of Missouri Pacific loco- 
motives, before and aíter conversion, are given. In the 
case of the No. 5321 class, the cylinder diameter has 
been reduced % in.; driving wheel diameter increased 
6 in.; total engine weight increased 34,900 Ib.; boiler 
tubes ‘lengthened 175 ft., tube and flue, also superheater 
heating surfaces increased slightly; boiler pressure in- 
creased 25 1Ь.; and the tender equipped with a 5,650-gal. 
fuel oil tank. 

The increase in driving wheel diameter from 69 in. 
to 75 in. for the new Baldwin disc-type wheels was made 
possible by the application of new slab frames which 
increased the rigid wheel base from 18 ft. 3 in. to 19 ft. 
6 in. A General Steel Castings four-wheel engine truck 
and two-wheel trailing truck were installed, the wheel 
size of the former being increased from 33 in. to 36 in., 
and the latter from 43 in. to 47 in. Timken roller 
bearings were applied on all locomotive wheels, with 
A. S. F. roller-bearing units on the six-wheel tender 
trucks. 

A practically complete new boiler was constructed 
and applied to the existing back end, the length over the 
flue section being increased 1 ft. 6 in. and the smoke 
box 2% in. The firebox construction was strengthened 


to accommodate the increased boiler pressure and the 
Tvpe A superheater units were converted into Type 
H. A. units. The stoker was removed and stored, since 
the new locomotive was equipped for oil burning. 

The cylinders were rebushed to reduce the diameter 
L5 in. and new valve-chamber bushings applied, also 
L. F. M. lightweight steel pistons in combination with 
Universal sectional packing. А fire pan and brick ar- 
rangement was applied in accordance with the standard 
Missouri Pacific oil-burning arrangement. The right 
injector was replaced by a Sellers Type SR injector with 
Edna top boiler check. The Worthington feedwater 
heater was rebuilt and modernized. 

New rods were made at Sedalia shops and applied, 
also bar-type guides, forged crossheads, and Walschaert 
valve gears, the latter being equipped with needle-type 
roller bearings. All reciprocating and revolving parts 
were accurately weighed and the driving wheels counter- 
balanced, the main wheels being cross-balanced. A new 
streamline pilot with retractible coupler was applied. 
The lagging was extended to include the smokebox and 
a Wellsville polished steel jacket applied on the boiler 
and smokebox. 


Conversion of the No. 1900 to No. 2100 
Class Locomotives 


In the case of the No. 1900 to No. 2100 conversion, 
again referring to the table of comparative dimensions, 
the driving wheel diameter was increased 12 in.; total 


Missouri Pacific 4-8-4 locomotive bed with integral cylinders and reservoir made by the General Steel Castings Corporation 
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Comparative Dimensions of Two Missouri Pacific Loco- 
motives Before and After Conversion 


Original Rebuilt Original Rebuilt 
No. 5301 No. 5321 No. 1901 No. 2101 
4-8-2 4-8-2 2-8-4 4-8-4 

Built «by: asi ecce eds Alco. Mo. Pac. Lima Мо. Pac. 
Та ызалоо Te Ed 1919 1939 1930 1940 
Cylinder size, in. ....--... 27 by 30 26% by 30 —28by30 28у 30 
Valve diameter, in. ........ 14 14 14 14 
Type of valve gear ........ Baker Walsch. Walsch. Walsch, 
StOket Sye eae К САКУ ИН B. K. None B. K B. K. 
BGOMET M ruv vr copiose geb s None None None None 
Feedwater heater ......... 48 4S) 44 B.L. 44 B. L.2 
Driving wheel diameter, in. 69 75 63 75 
Loaded weights, lb.: 

Driverá- 2. erro — 227,400 244,380 275,500 279,360 

Trailet' о: ess сураг 54,000 55,720 96,900 96,590 

Engine truck ..... E 53,800 70,000 39,800 70,000 

Total engine .,....... ae 335,200 370,100 412,200 445,950 
Boiler tubes: 

Nümbet ues Кез Жыз 40-216 40-213 77-204 50-190 

Diameter, in. ........... 56-24 515-214 24-3 214-34 

Length, ft. ....... dadas 20V, 22 214 21V 
Heating surface, sq. it.: 

Firebox 333.5 323.5 256 355.7 

Tubes 2,598 2,747 969.4 630 

Flues 1,176 1,261 3,999 3,725 

Arch tubes 25.0: AS 14 eis 15.5 5.5 

SY PHONG. vs аера 77 77 85 111 

Total i. 4s КҮРЕ 4,189 4,409 5.325 4,837 
Superheating surface, sj. ft.: 966 1,084 2,330 1,953 
Ratio of adhesion ......... 4.22 .55 4.14 .19 
Steam pressure, lb, ....... 200 225 230 250 
lIractive force, lb. ........ 53,900 53,720 66,500 66,640 
Tender capacity: 

Coal, tons. 2 tss ewe 18 s 20 20 

ily? gal deren rae x it 5,650 E a 

Waters EAD uses sre 15,000 15,000 17.250 17,250 


and the steam pressure increased to 250 lb. рег sq. in. 

In rebuilding the boiler of this class of locomotive, new 

second and third-course barrel sheets were applied, 

Inspecting one of the Timken engine-truck roller bearings using the original smokebox and first course applied to 

the original back end of the boiler with a new extension 

engine weight increased 33,750 lb.; firebox heating sur- оп the wrapper sheet to take the new circumferential 

face substantially increased by the addition of a 63-in. seam at the back of the third course. The original boiler 
combustion chamber equipped with a Thermic syphon; dome was re-applied. 


Axle lathe on which accurate fits, gaged with micrometer calipers, are made 
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Assembling the Edna lubricator drive on the right 
side of one of the locomotives 


The firebox was renewed, including a 63-in. com- 
bustion chamber, using the original mud ring, with a 
new outside throat sheet and braces. Nicholson thermic 
syphons were applied, including one in the combustion 
chamber. Duplex Thermic syphons were installed for 
test purposes in one locomotive only. 

'The superheater header was re-used together with 
the original Type E units. Owing to the application of 


the combustion chamber, however, four holes, right апа, 


left in the header, were plugged. Five double units 
were omitted at the bottom of the unit assembly and 
instead three single units were applied. The original 
length over the flue sheets was maintained, and the 
original smokebox arrangement, with a 22-in. stack, was 
not changed. The Type BK stoker was repaired. 

A General Steel Castings bed frame, having integral 
cylinders and main reservoir, was applied. New cylin- 
der bushings were installed, together with L. F. M. 
pistons in combination with Universal sectional bull 
rings and packing rings. The new 75-in. Boxpok driv- 
ing wheels were mounted on new axles in Timken roller- 
bearing box assemblies, Franklin compensators and snub- 
bers being applied to take up wear or slack on all driv- 
ing boxes. The Alco lateral cushioning device was 
installed on the front drivers. A new General Steel 
Castings four-wheel engine truck was equipped with 
Timken roller bearings and 36-in. wheels. The four- 
wheel trailing truck was not changed, but Timken roller 
bearings were applied to new axles in the original 33-in. 
and 45-in. wheels. А lateral motion device was also in- 
corporated in this truck design. 

New main and side rods were installed and the original 
Walschaert valve gears replaced by new Walschaert 
gears, equipped with needle-type roller bearings. Multi- 
ple bearing guides and crossheads were applied, the 
guides incorporating Alco expansion clamps and the 
crossheads Baldwin-type pins and keys. The Worthing- 
ton Type 4:4 BL feedwater heater was rebuilt into a 
Type 4% BL-2 by applying various wing-type valve 
service, steam cylinder and valve gear parts. An Edna 
824 lubricator was applied to a bracket located on the 
back of the right steam chest cover with drive-arm con- 
nection to a bracket on top of the link cheek. A similar 
lubricator was applied on the left side back of the link 
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support, drive being taken from the top of the link cheek. 
'The original power reverse gear was re-applied. The 
lagging was extended to cover the smokebox, a Wells- 
ville polished sheet jacket being installed complete over 
the back head in the cab, boiler proper, jacket bands, 
smokebox, sides of cylinders, steam chests and steam 
pipe casings. 

The original 17,250-gal. tender was used and roller 
bearings were applied to the six-wheel trucks, which 
have 33-in. wheels. A Franklin Type E-2 radial buffer 
was applied between the locomotive and the tender, with 
a pocket welded to the front of the tender frame. The 
tender was piped for steam heat and air signals so that 
these locomotives may be used for passenger service, if 
desired. The original brakeman's cupola was maintained. 
Water-car piping was also maintained, but relocated to 
suit the steam-heat pipes. 


How the Work Was Handled in the Shop 


From a production standpoint, this conversion work 
was scheduled through the Sedalia locomotive shops 
along with other classified repair jobs, dates being as- 
signed for the completion of various units of work in 
accordance with the boiler test date. Double-shift opera- 
tion was used wherever necessary, primarily on motion 
work and in the wheel shop. Boiler sheets were laid 
out and stack-cut four at a time for the first four loco- 
motives and subsequently three at a time. The applica- 
tion of roller bearings necessitated greater accuracy in 
both wheel and axle work and also in the lining of shoes 
and wedges and fitting driving boxes to the frame pedes- 


Man-Hours Used on Various Units of Work in Rebuilding 
М. P.1901-Class Into 2101-Class Locomotives "* 


Average 


Unit of work man-hours 
Dismantling man-hours .) 65260045 d 9 4 анаа mrt 952 
Boiler first course, complete ............... n 304 
Boiler second course, complete ............................. 547 
Boiler third course, complete .............eee nn 752 
Fire box made, complete ...... 462 
Fire box applied, complete .... 2,382 
Staybolt bushings, complete ... 227 
Outside throat sheet, complete ......................-...+. 458 
Boiler braces, blacksmith shop complete 90 
Back end fit up and applied complete ......................- 476 
Syphon applied, complete .......... esee 153 


* Figures shown are the average for the first four locomotives rebuilt. 


Norton grinder finishing a roller-bearing axle 
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Unit of work 


Smoke box repaired, complete . каера Enc ce Bale RR TTA n 
Flues manufactured, complete ........ eK 
Flues applied, complete ........... 
Ash pan and grates repaired and appl 
Tank repaired, complete ........ 
Front end appliances, complete ... 
Front flue sheet, made and ap lied 
Running boards, made and applied ... 
Foam meter box, made and applied .......... 
Turret casing, made and applied .................... 
Furnace bearer oil casings, made and applied .......... 
Cylinder jackets, made and applied .................... З 
Sand dome remodeled ........... n 
Steam pipe casings made and applied ..................... 
Miscellaneous boiler work ..................+... Sof NA 
Engine cab, complete ................. Ada ure S ati efie Su 
Brakeman cab, complete ............. esee n 
Shoes and wedges, machined ............... eee 
Layout work: «tus serian reser rA ER VR IE samuel эрка 
Link supports, machined ............. eee nn n 
Furnace bearer shoes, machined ............ ee n n 
Spring rigging, forged ......... eee men 
Spring rigging, machined ................... lale aan see 
Brake rigging, forged ........ eere rt htt 
Brake rigging, machined .............. enn 
Steam and dry pipe, machined .........................+. 
Feedwater pump, machine work ............................ 
Lateral device, machine work ............. n n 
Front cylinder heads, тасһїпейф........................-... 
Miscellaneous bolts, machined ............................. 
Miscellaneous studs, machined .............. eee 
Cylinder bushings, machined ..............-4.54...5 945.4. 
Valve bushings, machined ............... eee 
Guide clamps and guides, machined ........................ 
Miscellaneous sawing and threading ........................ 
Miscellaneous, machine work .....................+5+3.... 
Side and main rods, forged complete ..... ылыа T EP М 
Side and main rods, machined complete ..................... 
Driver wheels complete ready to apply .................... 
Motion work complete, forged complete ..... 
Motion work complete, machined complete 
Trailer trucks complete, ready to apply 
Engine truck complete, ready to apply . 
Tender trucks complete, ready to apply 
Pilot complete, applied ........ 
Radial buffer complete, applied . 
Mill and upholstery work ............. eee 
Blacksmith, miscellaneous ......... eese 
1 made and applied ............................ s 
agging- appled "аен а а ейт 
Piping complete ..... aos элү КА ee о Cape ASS NS WETS A АЙ mE 
Units repaired ........ EERTE O Vs Is TOS ais ih E S errs oie € 
Stoker, repaired and applied ..................e eee 
Water pump, repaired ...4..-2. 0. 4 rs m бн балга» ym 
Brass room work, complete ............ Spree КТУ Сах 
Air room work, complete resco ste Dees rS thee retiro 
Locomotive carpenter, engine desk ........................ 


complete 


Electrical work, complete .................eeeee элеке . 


Erecting cab gang, all boiler mounting work ..... OE IAL A ing 
Erecting floor, complete .................. nnn 
Paint, complete 2.5. йел с Ser e еее анау co ORE ЖУ 
Steam and dry pipes and units, applied .................... 


Total man-hours (including dismantling) ............... 


Division oF THE WorK BETWEEN Major DEPARTMENTS 


Dismantling- ' P SENE E оне ts mS Res ge nent 
Boiler shop! жузуу зө e aed wow Let S RE атъ уа 
Machine. shóp T АУК ЖАРДАНА ЧС die bes e De fs er EN 
Blacksmith shop ................. ete Doa Nemea Dia АЫ 
Erecting- SEO pice «5 oso: еа SEI QE ега dite AA scere ete 
Piping complete еее жөөк аа em opo des dirigi een 
СШӨР "оК иона фән кабы бр БЛ CUT 


Average 
man-hours 


151 Niles quartering machine finish-rolling a crank pin in a pair of driving 
23 wheels equipped with Timken roller bearings 


171 tal ways. Approximately 800 man-hours a day were 
553 expended on the conversion work which consisted oí 
241 a large number of unit operations, as indicated in one 
190 of the tables. This table shows the average number oí 
108 man-hours per job required in converting the first four 
167 No. 2101 class locomotives. A summation of these 
2 figures for the major shop department shows the íol- 
218 lowing: Dismantling, 952 man-hours; boiler work, 
86 8,761 man-hours; machine shop work, 4,691 man-hours: 
77 blacksmith shop work, 2,006 man-hours; erecting shop 
98 work, 2,811 man-hours; pipe and other work, 2,647 
103 man-hours; total, 21,868 man-hours per locomotive. 
14 Another table lists new machinery installed at Sedalia 
3l shops during the past two years which has proved quite 
1,379 helpful for the conversion work as well as for general 
350 repair operations. An examination of this table shows 
that the equipment includes, in addition to modern bor- 
ing, turning and grinding machines, one electric weld- 
ing unit, three Magnaflux inspection units and a con- 
siderable amount of crane equipment which indicates 
8,761 the importance of ample capacity for lifting and mov- 
2:006 ing heavy material in work of this kind. The most im- 
2,811 portant item of this equipment was the Whiting 25-ton 
939 crane, installed for handling boilers over the Bull rivet- 
21,868 er in the boiler shop. This 125-ton riveter has a horn 
12-ft. high and, in order to handle the longer and heavier 
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boilers while fitting the courses and driving rivets in 


Principal New Tools and Equipment Recently Installed 
at the Sedalia Locomotive Shops of the Missouri Pacific 


Size Type of Machine 
TOU dH: ^st vacate mc grid ns King heavy-duty vertical boring and turning 
16-in. by 40-in. by 120-in.... Norton piston-rod grinder, Ty 
8-іп. by 28-in. ............. Sundstrand automatic lathe, Type 
AAD fetes Ne t RES рал уу Cincinnati crank shaper, heavy rapid travers 
ж ЖА aae ots Ne XE UPR E USATE Fosdick radial drill (15-in. column) 
дала: Dy «6t. veter caches Lehmann engine lathe (swings 27 im. over 

ways) 

NOZ кезь жишк боа Norton universal tool and cutter grinder 
Mein: to 33m. тонаса Oliver twist-drill grinder and pointer 
WAN to GAN. оао 4а аз бә» Oliver twist-drill point thinning machine. 
16:18. sire aoi sis Md nori De Walt wet metal-cutting, Type GLUY 
Збан od е се Continental Doall contour shaping ine 
3£-im. to- 6-6. отео Mathews-Ryerson tube cutting 


Yates American double-spindle shaper, Type 
(44 


Greenlee double-spindle shaper, No, 180-B 
Ideal portable electric welding unit 
Three Magnaflux inspection units, Type 


ER-3 . 
25-ton, 24-ft. span .......... Whiting  single-motor overhead traveling 
crane 

ОТОР Stupp Bros. jib crane (18-0. radius) 
4:000: Ib. oue eco teu xc а Sprague electric hoist (floor operated) 
8:0004Б Дил къы aris acs Ingersoll-Rand pneumatic hoist with top hook 
1%-ton, 16-ft. span ........ Conco single I-beam hand-geared crane 
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Locomotive driving rods are forged, heat-treated and machined at the 
Sedalia locomotive shops 


the machine, it was necessary to install a more powerful 
electric crane and strengthen the crane-supporting struc- 
ture. The resultant great improvement in quality and 
reduction in cost of fabricating the boilers more than 
justified the expense. 

The largest machine tool installed was the King 100- 
in. mill, used for all large boring and turning opera- 
tions. When turning tires, a cutting speed of 200 ít. 
per min. and a feed of .0315 in. per revolution are used, 
with cutting-tool tips of Firthite tantalum-carbide. These 
tips, 7 6-іп. by 3$-in. by 1 in. long, are sweated into the 
tool holders; the cutting edges are kept smooth and 
sharp; and a small chip-breaker groove is ground just 
back of the edge. This tool finish bores about 24 tires 
per grind and has a service life of about three months. 


Driving and trailer tires were formerly purchased by 
the Missouri Pacific at an extra cost of 34 cents per lb. 
for finishing. This work is now being done with the 
new boring mill for about Ме cent per lb. Based on 
the number of new tires purchased annually for the 
system and which can now be machined at Sedalia shops, 
it is estimated that the new boring mill will effect a 
saving of approximately 28 per cent per vear on the 
investment. 

Another machine, especially impottant for the pro- 
duction finishing of locomotive axles, crank pins, piston 
rods, etc., is the Norton gap grinder which swings either 
16-in. or 40-in. work, the distance between centers 
being 120 in. This machine replaces an old belt-driven 
grinder of antiquated design which was difficult to op- 
erate and secure the desired degree of accuracy and 
high output. 

A feature of the new Norton grinder installation is 
the use of a floating foundation designed to insulate the 
machine effectively from all shop vibrations. The ma- 
chine is bolted to a concrete base plate which rests on 
a 12-in. layer of sand, the sand being supported on and 
confined in a heavy concrete sub-base or foundation of 
box-type construction, built into the shop floor. It is 
estimated that this Norton grinder will save about 20 
per cent per annum on its installation cost. 

Similarly the new Cincinnati 24-in. crank shaper, used 
for shaping guide liners, crank-arm keys, wheel and 
axle keys, rod liners, rod brasses, frame keys and other 
miscellaneous small work replaces an older machine 
which was worn out, slow in operation, inadequate, ob- 
solete in design and required írequent extensive re- 
pairs. This shaper, it is estimated, will save about 
30 per cent per year on the investment. 

The new Lehmann 24-in. engine lathe performs turn- 
ing and boring operations in connection with repairs to 
air brakes, safety valves and injectors requiring extreme 


One of the No. 5301 class locomotives in the Sedalia erecting shop 
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accuracy. The lathe formerly used for this work during 
the past 28 years was so badly worn that it could not 
be repaired and, even in its original condition, the ma- 
chine could not be compared with a modern engine lathe 
trom the point of view either of accuracy or productive 
capacity. The new engine lathe is estimated to save 


Front and back flue sheets for one of the new locomotive boilers 


about 33 per cent of its total cost, installed, on boring 
and turning operations in the air brake room alone. 

The Fosdick 4-ft. radial drill is used in drilling forg- 
ings manufactured in the blacksmith shop on store or- 
ders, eliminating the necessity of hauling such forgings 
to the machine shop for drilling. This work was form- 
erly done on vertical drill presses built in 1905 and 1910. 
Both of these machines were old, slow in operation and 
not designed for the heavy drilling now being done in 
the blacksmith shop and were worn out to such an 
extent that they could not be economically repaired. It 
is expected that the new radial drill will save not far 
from 20 per cent of its total cost annually. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. АП communications should bear the name 
and address of the writer, whose identity will not 
be disclosed when request is made to that effect.) 


Expansion Needed 
For Welding Frames 

Q.—Please state the amount of expansion needed for welding 
locomotive frames by the acetylene process. 


A.—Although the amount of expansion varies with 
the location of the break and the pressure required to 
spread the frame, !4 in. is usually sufficient for frames 
up to 6 in. square. Naturally, on smaller frames and on 
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frames where the expansion is gained with little difh- 
culty, 36 in. or %» in. will suffice. Care must be exer- 
cised in relieving the expansion on a frame too soon 
after the completion of the weld, for if the weld is still too 
hot, the compression will upset the weld, thus causing 
the frame to be too short. 


Cracked Driving 
Wheel Rims 


Q.—We are having an epidemic of cracked driving-wheel rims. 
Is there some method of welding these breaks successfully? 

A.—An accepted method of repairing broken driving- 
wheel rims is as follows: If the wheel is under the loco- 
motive, turn it until the crack is at the bottom in an 
accessible position. Vee the break out with a cutting 
torch leaving about 346 in. between the bottom of the V 
and the tire. The cut should be chipped or in some 
manner cleansed of all oxide. The break is then welded 
with a good grade of heavy coated rod and each layer 
thoroughly peened with an air hammer and bobbing pin. 
The weld should be reinforced slightly. 


What To Do About 
Broken Binder Bolts 


Q.—Frequently when applying the binders to the frame of a 
locomotive we break off a binder bolt. Sometimes this broken bolt 
is so located that it can easily be removed. On the other hand 
it may be one with counterbored head that requires the removal 
of the spring before it can be replaced. Have you any sugges- 
tions ? 


A.—Naturally, these bolts should be checked before 
the locomotive is wheeled. However, if this does hap- 
pen, burn the broken bolt off an inch or so from the 
frame and weld on a new piece of bolt of the proper 
length. If this is done with the torch by an experienced 
operator, it will serve as well as a new bolt. 


How To Repair 
Shop Steam Piping 

Q.—In the last few years the ancient 6-in. steam piping in our 
shop has started to leak where the flanges are screwed onto the 
pipe. We have brazed the joints several times but this seems 
only a temporary repair for the joints start to leak again. Re- 
placing this pipe would entail considerable expense. Is there 
some way of avoiding this expense? 


A.—The best way of repairing leaky cast-iron flanges 
is to remove them entirelv. Cut a 12-in. length of heavy 
pipe the same size as that in your steam line. The flange 
is now removed with a cutting torch. Do not attempt 
to cut to size when removing the flange, for if the steam 
line is hot, it will shrink or contract and leave too large 
an opening to be filled in with weld metal. As the con- 
traction on all steam lines varies it is best to cut the new 
piece to length after the line has cooled. After the ends 
are trimmed, remove the slag and oxide and tack the 
new section in place. Then weld the new piece in place. 
This method eliminates a long shut-down of the steam 
needed for heat, etc., during the winter months. 


Avoiding Fractures 
When Cooling 


Q.—When making an electric weld the first bead often frac- 
tures as soon as it cools. How can this be avoided? 

A.—This is a common happening, especially where 
there is no provision made for contraction. If it is im- 
possible to preheat to overcome this cracking the only 
other solution is to make the first bead as heavy as 
possible. By laying a very heavy first bead it is pos- 
sible to create strength enough in the weld to counteract 
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the stress and hold without íracture until successive 
layers of weld metal have built up the strength of the 
weld until there is no danger of cracking.  Peening 
often helps to relieve some of the internal stress in a 
weld. 


Three Interesting 
Grinding Jobs 


Two of the three grinding jobs illustrated are due to 
the use of roller bearings on locomotive main drivers 
and the third to the use of a Franklin radial buffer be- 
tween the locomotive and tender. In one it will be 


noted that a Timken roller-bearing housing is set up on 
the table of a Gray planer which has been adapted íor 
grinding the shoe and wedge faces. The hardened spring 
steel liners wear about 0.016 in. before having to be 
trued and, without the grinding wheel, it would be dif- 
ficult to machine this surface and not remove too much 
The self-contained electric grinder rigidly se- 


stock. 


A 50-in. boring machine equipped with magnetic chuck and V-belt 
operated grinding wheel for finishing spacer rings to the required 
thickness 


cured to one of the tool posts and kept accurately true 
removes just enough stock to true up the pedestal ways 
to an accuracy of between 0.0005 and 0.001 in. The 
five-horsepower electric motor operates at 1,140 r. p. m. 
The grinding wheel is 24 in. in diameter by 2 in. wide. 
Referring to another illustration, it will be noted that 
a magnetic chuck is used on a Gisholt 50-in. boring mill, 
the tool post being equipped with a patented electric mo- 
tor-driven wheel with V-belt drive. The type of spacer 
ring used with Timken roller bearing housings is shown 
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A vertical wheel surface grinder equipped with jig for truing Franklin 
radial-buffer chaffing plates 


at the base of the machine and by means of the magnetic 
chuck and accurate grinding wheel, ii is possible to pro- 
duce spacer rings of the desired thickness with minimum 
loss of time and within the desired limits of accuracy. 
The rings in a semi-finished state are 21-in. in outside 
diameter by 18-in. in inside diameter by Y$ in. thick. 
The first operation is to reduce the thickness to within 
0.005 in. of size with a cutting tool. The ring is then 
ground to finish size for thickness, with an accuracy of 
0.00025 in. As held in the magnetic chuck, two stops or 
dowels are required to keep the ring from turning while 
a cutting tool is used, but during the grinding operation 
the use of stops or dowels is not essential. 

The third illustration shows an ingenious arrangement 
of radial grinding attachment for a Diamond vertical sur- 


A planer adapted for grinding the shoe and wedge faces of Timken 
roller-bearing housings 
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face grinder. This attachment consists of a substantial 
welded bracket capable of horizontal movement on a lub- 
ricated base plate attached to the bed of the grinder. The 
upper bracket is bolted to a radius arm which is adjust- 
able in length to suit the diameter of the Franklin radial 
buffer or chafing plate. By means of suitable set screws, 
the chafing plate is secured in a vertical position to the 
face of the bracket and reciprocating movement of the 
grinder table moves the chafing plate back and forth past 
the grinding wheel in such a way as to true the cylindrical 
surface of the buffer casting and bring it back to the de- 
sired radius. A buffer casting is shown at left of the jig. 


Boiler Patch Applied to 
Cireumferential Seam* 


The design and application of boiler patches creates many 
interesting problems for the reason that the defects in 
no two boilers are exactly alike. Boiler shell cracks are 
of rather common occurrence and are usually repaired 
by the application of a diamond patch on the outside of 
the shell. Such cracks invariably occur near seams, 
waist-sheet angle irons, or other construction which com- 
plicates the design of the reinforcement. 

Several years ago an interesting and rather unusual 
case of boiler shell patching was experienced on the 
boilers of several Consolidation-type locomotives. The 
defects consisted of cracks in the circumferential seam 
between the first and second boiler courses, extending 
in some cases over practically half the circumference of 


the boiler. These boiler shells consisted of only two 
* An entry in the prize competition on boiler patches announced in the 
March. 1939, issue. The names of the prize winners were published in 


the August, 1939, issuc. 


courses and the defects existed in both first and second 
course sheets. With the exception of the cracks in the 
girth seam, the boiler shells were in good condition. 

The location and extent of the defects found in the 
boiler are shown as Fig. 1 of the attached sketch. Be- 
cause of the length of the courses and the position of the 
longitudinal seams, neither the application of a new bot- 
tom to both the first and second courses nor the usual 
type of patch for minor defects in circumferential seams 
was desirable. It was decided to cut out the defective 
part of both first and second courses as shown in Fig. 2. 
Repairs were made by applying a new section of the 
second course, extending from the longitudinal seam 
around to the opposite center line, the section being 
butted up against the original shell. The new shell 
section was made sufficiently wide to extend over the 
first course where the original circumferential seam was 
duplicated. The connection between the old and. new 
parts of the second course was made by means of a 
circumferential cover plate which also duplicated the cir- 
cumferential seam. "This cover plate was scarfed under 
the butt strap of the second course longitudinal seam, 
no change being made in the efficiency of this seam. This 
construction required considerable riveting, but made un- 
necessary any offsetting of sheets. 

Both the new shell section and cover plate were 
stopped off by means of short diagonal seams, the plate 
efficiency of which was kept equal to or greater than the 
longitudinal seam efficiency. А sufficient number oí 
rivets were used so that the shearing stress on rivets in 
the longitudinal seams was not exceeded. Rivet holes 
adjacent to the patch were used where necessary rather 
than new holes, and no changes were made in the stresses 
originally reported for this boiler. 

In patching boilers, the cause of the defect should be 
considered in order that, if possible, future trouble of 
the same nature will not be encountered after the boiler 
is repaired. In this boiler, the defects were considered 
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to be caused by a water condition that had formerly 
existed, but which had been changed. To date no dif- 
ficulty has been experienced with this boiler or others 
repaired in a similar manner. 


Loeomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for Aion 


- 


Efficiency of 
Diagonal Row of Rivets 

Q.—How is the efficiency of the diagonal row of rivets on a 
saw-tooth longitudinal riveted seam computed ?—F. E. D. 


A.—Fig. 1 illustrates a unit section of a typical saw- 
tooth longitudinal riveted seam. To obtain the efficiency 
along the diagonal row of rivets, the first step is to deter- 


4 Shell $'inside and outside welts Ig'Rivets- I» Drill 


Fig. 1—Angles made by a diagonal row of rivets with the longitudinal 
and circumferential seams 


ju 


Fig. 2—Determining value of angle У, indicated in Fig. 1, by solution 
of right-angle triangle 
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Table I—Factors for Determining the Strength of 
Diagonal Seams and Patches on Locomotive Boilers 


Factor for strength 
of diagonal seams 


and patches 
Angle Angle 
measured measured 
with with 
circum- longi- 
Angle, Sine, Cosine, ferential tudinal 
deg. Sine squared Cosine squared seam seam 
20 .3420 .1170 .9397 .8830 1.717 1.047 
21 .3584 1284 .9336 .8716 1.700 1.052 
22 .3746 1403 .9272 .8597 1.678 1.057 
23 .3907 1526 .9205 .8743 1.657 1.063 
24 .4067 1654 .9135 .8345 1.635 1.068 
25 .4226 1786 .9063 .8214 1.614 1.074 
26 .4384 .1922 .8988 8078 1.594 1.079 
27 .4540 .2061 .8910 7939 1.572 1.087 
28 .4695 2204 .8829 37795 1.552 1.094 
29 .4848 2350 .8746 .7649 1.531 1.102 
30 .5000 .2500 .8660 7499 1.510 1.109 
31 .5150 .2652 ‚8572 7348 1.492 1.117 
32 .5299 .2808 .8480 .7191 1.474 1.126 
33 .5446 .2966 .8387 7034 1.455 1.134 
34 .5592 .3127 .8290 .6872 1.437 1.141 
35 .5736 3290 8192 .6711 1.419 1.152 
36 .5878 .3455 8090 .6545 1.401 1.162 
37 .6018 .3622 7986 .6378 1.385 1.171 
38 .6157 .3791 .7880 .6209 1.368 1.182 
39 .6293 .3960 7771 .6039 1.353 1.192 
40 .6428 4132 .7660 5868 1.340 1.204 
41 .6561 .4305 .2547 5696 1.322 1.215 
42 .6691 .4477 .7431 5522 1.306 1.227 
43 .6820 4651 .7314 5349 1.292 1.239 
44 .6947 4826 .7193 5174 1.278 1.252 
45 .7071 5000 .7071 5000 1.264 1.264 
46 .7193 5174 .6947 .4826 1.252 1.278 
47 7314 5349 .6820 .3651 1.239 1.292 
48 7431 $522 .6691 4477 1.227 1.306 
49 7547 5696 .6561 4305 1.215 1.322 
50 .7660 .5868 .6428 4132 1.204 1.340 
51 .7771 .6039 .6293 .3960 1.192 1.353 
52 .7880 .6209 .6157 .3791 1.182 1.368 
53 7986 .6378 .6018 .3622 1.171 1.385 
54 .8090 .6545 .5878 .3455 1.162 1.401 
55 8192 26711 .5736 .3290 1.152 1.419 
56 8290 .6872 5592 .3127 1.141 1.437 
57 8387 .7034 5446 .2966 1.134 1.455 
58 .8480 .7191 5299 .2808 1.126 1.474 
59 .8572 .7348 5150 .2652 1.117 1.492 
60 .8660 .7499 .5000 .2500 1.109 1.510 
61 .8746 .7649 .4848 .2350 1.102 1.531 
62 .8829 .7795 .4696 .2204 1.094 1.552 
63 .8910 .7939 4540 .2061 1.087 1.572 
64 .8988 .8078 .4384 1922 1.079 1.594 
65 .9063 .8214 .4226 1786 1.074 1.614 
66 .9135 .8345 .4067 1654 1.068 1.635 
67 .9205 .8473 .3907 1526 1.063 1.657 
68 .9272 .8597 3746 1403 1.057 1.678 
69 .9336 .8716 3584 1284 1.052 1.700 
70 .9397 .8830 3420 1170 1.047 1.717 


Rule—To find strength of joint of patch, when at an angle with the longi- 
tudinal or circumferential seam multiply strength of corresponding seam 
or patch by factor in table opposite desired angle. 

Formulas for determining factors — 
2+V1+3 sine? Y and 2+ V 1+ 3 cos? X 


mine the angle that the diagonal row of rivets makes: 
with either the longitudinal or the circumferential seams, 
as angles X and Y in Fig. 1. In this example the angle 
that the diagonal row of rivets makes with the circum- 
ferential seam (angle Y) will be considered for deter- 
mining the efficiency. 

Referring to Fig. 2, A-B-C is a right-angle triangle, 
in which AB equals 874 in. and BC equals 1134 in. These 
dimensions are obtained from the seam in Fig. 1, where 
AB would equal one-half the pitch of the outside row 
of rivets, and BC, the total circumferential spacing of 
the first five rows of rivets or 21546 in. X 4 = 11% in. 

To find the length of AC in Fig. 2: 


АС = V AB? + BC? 
AC = V (85)? + (114)? 
AC = 14.5 in. 
The sine of angle Y is equal oo divided by AC: 


— 


Sine angle Y = — =. 
14.5 


Referring to standard tables of natural trigonometrical 
functions we find that .5862 is the sine of a 35-deg. 
53-min. or 36-deg. angle. 
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The efficiency of the rivets in the diagonal row is now 
obtained from the following formula: 


E—(L—4D) X TS Xt 
LXTS xi 


? 


Where 


E = Efficiency of diagonal row of rivets. 
L = Length of diagonal row of rivets = 14.5 in. 
D = Diameter of rivets after driving = 134» in. 
TS = Tensile strength of plate = 55,000 Ib. 
t = Thickness of shell plate = 34 in. 
K = Constant allowed for diagonal row of rivets, taken from 
Table I = 1.401. 


Substituting in the formula we have: 
[14.5 — (4 X 1.15625)] X 55,000 X 75 


= x 1.401 
14.5 X 55,000 X .75 


407,343 
= x 1 
598,125 
E = 95.4 per cent 


Breaking in Locomotives 
At San Bernardino Shops 


At the Atchison, Topeka & Santa Fe locomotive shops, 
San Bernardino, Cal., locomotives are turned over to the 
operating department already partially "broken in" for 
revenue service. The breaking-in operation is performed 
as soon as a locomotive comes off the shop firing line, 
when it is placed on a well oiled slip track and operated 
at relatively slow speeds for several hours until the main 
journals have reached a steady temperature. The loco- 
motive 1s then stopped over an outside pit, the wedges 
.adjusted, minor finishing operations completed and any 
defects which may be found corrected. Freight loco- 
motives are subsequently operated in helper service and 
passenger locomotives in secondary service before being 
placed on call for heavy fast runs with important trains. 

While a locomotive is on the firing line, the tank is 
coupled and the locomotive fired up, the pops being set 
if necessary, the brakes tested and adjusted, all leaky 
joints tightened, and injectors, lubricators and air pumps 


tested. The locomotive then moves to the slip track. 
with all wedges free, rod grease cups filled, lubricators 
filled, all driving-box shoes and wedges, hubs, journals, 
etc., properly lubricated. The oil rigging is applied in 
two parts. One connects to the oil-tank drain line, which 
leads to a crossover pipe over the right and left rail. 
where a trickle of fuel oil is allowed to drip on each 
rail in about match size drops. The second part is con- 
nected to the tank heater dtain pipe and supplies steam 
to keep the oil fluid and flowing freely to the rail even 
in the coldest weather. A low-gravity oil is used. 

The slip track consists of 900 ft. of rail, approximately 
.07 upgrade, west from the shop, with a 55-ft. pit oppo- 
site the shop, as shown in the illustration. The locomo- 
tive is slipped westbound after making preliminary trip 
to oil the track. The slipping speed of 12 to 15 m.p.h. 
is used to warm up the bearings, equivalent to one mile 
up and back for the first hour. The bearing tempera- 
tures are then tried with a Pyro-prod, and usually show 
from 100 to 120 deg. F., or 15 to 20 deg. above the 
atmospheric temperature. During the second hour, at a 
slipping speed of 20 m.p.h. the temperature increases 
from 15 to 25 deg., and the third hour at 30 m.p.h., the 
temperature begins to decrease. Locomotives receiving 
Class 3 repairs are slipped for five hours and Class 4 and 
5 repairs for three hours. Wedges on the locomotives 
are set after 114 hr. slipping. using a ratchet wrench. 
In 1940, 497 locomotives had their wedges set up in this 
manner without a case of hot-box trouble being subse- 
quently reported when the locomotives went into service. 

Occasionally a locomotive journal runs warm on the 
slip track, due to poor fitting wedges or a sticky cellar 
screen, but this happens not over once or twice a year 
and is quickly corrected. Operation on the slip track 
also breaks in the driving rods, valve motion parts and 
cylinder and valve packing, all of which are watched 
closely and checked to make sure they are receiving 
proper lubrication. High operating speeds are not at- 
tempted on the slip track as it would cause excessive wear 
of the rails and introduce some hazard. The locomotive 
is stopped at the end of each run with cylinder compres- 
sion controlled by operation of the reverse lever. Sand 
pipes are plugged with waste. 


Santa Fe locomotive on the slip-track pit outside the San Bernardino shops 
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N. Billerica 
Wheel Shop 


Ix 1939 it became evident to those responsible for 
mechanical department maintenance operations on the 
Boston & Maine that the practice of servicing and repair- 
ing wheels and axles at different points on the system 
could no longer produce the desired results, either from 
the standpoint of output or of cost. A thorough study 
was made of current and future requirements of wheels 
and axles and a new wheel shop was projected upon the 
underlying principle of concentrating all of the work for 
the entire system at a point where modern and efficient 
facilities could be installed and the standards of work- 
manship properly controlled. As a result, the new shop 
was located at North Billerica, Mass., where the com- 
pany's system locomotive shop is situated. The new 
wheel shop was completed and placed in operation in 
1940 and has now passed through the "break-in" period 
to regular full-time production. 

The wheel shop occupies a corner section of the annex 
building of the main locomotive shop approximately 90 
ft. by 200 ft. The arrangement of the facilities is shown 
in the drawing on page 366. The wheel shop is adjacent 
to the section in the locomotive shop where the tenders 
are unwheeled and it is well situated with respect to 
tracks for the incoming and outgoing wheel sets whether 
they arrive and depart in railroad cars from outlying 
points or originate at North Billerica shop. 

For convenience in referring to the several facilities in 
the following description, numerals from one up are used 
to designate standard-gage tracks; numerals from 101 
up, to designate machine tools, and letters, such as A, 
B, etċ., to designate other facilities. 

The principal service tracks, identified by Nos. 1 to 4, 
inclusive, all provide access to the wheel shop area from 
yard tracks. These tracks are interconnected within the 
shop yard area by conveniently located crossovers. Track 
5 is a stub track in the shop in front of the journal 
lathes and Track 6 is a transverse shop track of standard 
gage which goes through the entire shop from the wheel 
storage area 7 on the south side of the wheel shop to 
the material storage area between the main longitudinal 
locomotive machine and erecting shop and the store- 
house and office building. 

Perhaps the simplest method of describing these facili- 
ties and their use is to follow the course of wheel sets 
through the shop. In general, the problem of the wheel 
shop is to handle (1) mounted wheel sets which must 
be demounted, axles refinished, and mounted with new 
chilled-iron or steel wheels; (2) mounted wheel sets 
which must have wheel treads returned with or without 
axle-machining operations; (3) mounted wheel sets on 
which only the journals need refinishing, and (4) the 
make-up of new wheel sets to meet additional require- 
ments of service or to replace wheels and axles that have 
reached condemning limits and must, of necessity, be 
scrapped. ` 

Wheel sets, such as those in Group 1, arrive in greater 
quantity on cars from outlying points. The cars are 
spotted by the car puller at platform A where the wheels 
are unloaded by a Shepard-Niles 4,000-Ib. capacity elec- 
tric monorail hoist and set down on the track at the end 
of inclined runway B which leads into the shop and to 
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Top: The high end of the inclined ramp on which the 
wheels are unloaded—Center: The corner of the shop at the 
demounting press — Bottom: The crane over the planked 
storage platform 


the demounting press, or they are carried on over to 
storage tracks 8. Wheel sets of Group 2 are carried 
over to storage or directly to Track 4 and to wheel lathes 
101 or 102. "Wheel sets of Group 3 requiring journal 
turning enter the shop by way of Track 4 and are han- 
dled on lathes 103, 104 and 105. Lathe 103 specializes 
on engine-truck wheels, while machine 104 handles car 
wheels. Lathe 105 handles such mounted wheel sets as 
can not be handled on the other two lathes. Wheel sets 
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Shop Machinery at North Billerica Wheel Shop 


Mach. Date Motor, 
No. Description of machine acquired Special equipment hp., a.c. 
101 44-in. Putnam car-wheel 

turning lathe 19b $$$ Jti 0 SALSA 
102 50-in. Sellers car-wheel 
turning lathe Sept., 1940 Face plate inserts for 


roller-bearing journals; 
Ingersoll-Rand 6,000- 


lb. air hoist. 50 

103 Betts - Bridgeford four- 

carriage, gap type jour- 

nal-turning lathe 1929: 5 a. OIA 15 
104 Consolidated journal- 

turning lathe Dec., 1940 Stellite burnishing rolls, 

turret tool posts 15 

105 50-іп. New Haven journal- 

turning lathe 1914. —— ciii Belt driven 
106 
107 
108 Putnamaxlelàtheg 6:50: oue 9-900000 wees 
1 
110 400-ton, R.D. Wood de- 

mounting press 1913 — ыы 714 
111 400-ton Chambersburg 

single- end mounting 

press 1923- — iua SN 10 
112 52-іп. Betts hydraulic car- 

wheel boring mill Feb., 1941 Oilgear hydraulic control 15 
113 ] Putnam car-wheel boring 
114 mills 1925 Chain hoist 15 
115 Whiton centering machine 1926 — .......... 2 
116 400-ton Chambersburg 

single-end demounting 

press 1027. "^ Әм 10 


that come to the wheel shop from' inside the locomotive 
shop building may reach the wheel and journal lathes 
by way of transverse Track 6 and thence by 4 or 5, or, 
after reaching the intersection of either of these tracks 
with Track 6, may be handled within that shop bay by 
overhead traveling crane. 

Returning again to the wheel sets that enter the shop 
via the inclined track on runway В, these may be set 
down by the hoist on this runway to the capacity of a 
full flat-car load. They move to the demounting press 
116 by gravity. After the wheels have been pressed off 


the scrap chilled-iron wheels are rolled directly out the 


z л Top: The demounting press is located on a platform at car-floor 
adjacent doorway, across platform F, and loaded into a level; Bottom: the hoist for handling axles to the storage floor 
OE аа BOSTON AND MAINE RAILROAD Е SO 


RECOBD OF WHEELS AND AXLES REMOVED PROM FOREIGN CARS 
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car at that platform. Second-hand unmounted steel and 
scrap steel wheels are stored on that platform. After 
the axle, with two loose wheels, is rolled out of the 
demounting press it is rolled over to the short, inclined 
track D, and, as the wheels are removed from the axle 
ends, the axle drops to the track rails and rolls down 
to a position immediately under the monorail hoist L. 
This monorail runs from the outside storage platform K 
through the east shop wall and down the entire length 
of the wheel shop area to the boring-mill section. It 
clears the shop floor by 12 ft. and is equipped with two 
Shepard-Niles 1,000-Ib. electric hoists. By means of this 
monorail the axle, if it is to be stored or scrapped, may 
be moved out to platíorm K or carried in the other direc- 
tion to the floor storage adjacent to the four axle lathes 
106, 107, 108, and 109. For the convenience of the oper- 
ator of the monorail-hoist control steps lead in the direc- 
tion of the outside storage platform from the demount- 
ing platform and, directly under the monorail leading in 
the direction of the axle-lathe section, there is a ramp, E, 
which is 30 ft. long. 

Three of the axle lathes, as well as the journal lathes 
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The axle-storage floor in the turning department as seen from 
the top of the inclined 30-ft. ramp from the demounting press 


(six machines in all), are equipped with their own 2,000- 
Ib. capacity overhead monorail hoist. In the case of the 
axle lathes, the location of these hoists is such that the 
axles may readily be picked up from the floor where 
they have been put down by the monorail hoist, L, and 
placed in the centers of the lathe. Centering machine 
115 and axle lathe 106 are served by jib or column cranes 
with hoists. 

At nine intersection locations on Tracks 4, 5, and 6 
pneumatic wheel lifts are set into the floor. These lifts 
have a cradle that comes up under the axle. When the 
wheels have cleared the rail or floor, the cradle acts as 
a turntable. The lifts are operated individually bv foot 
controls. 

Wheels from the boring-mill section and axles from 
the axle section meet at mounting press 111 on Track 6. 
After the mounting operations have been completed, the 
wheel set is rolled through the press on Track 6 to the 
outside where it is either picked up by another monorail 
hoist, J, and loaded onto outgoing cars on Track 2, or 
passed on to the vard storage track 7 where there is 
space for 600 wheel sets. The movement from Track 6 
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to these storage tracks is made with wheel 
Mounted wheel sets from the wheel-turning or journal 
lathes move by way of Track 6 through the same exit. 


Record of Production at North Billerica Wheel Shop 


Cast-iron wheels demounted, pairs 
Steel wheels demounted, pairs 
Treads turned on mounted steel wheels, pairs 
Treads ground on mounted cast-iron wheels, pairs 
Treads ground on mounted steel wheels, pairs ............................ 
Journals turned and burnished, mounted wheels, pairs 
Cast-iron wheels bored, (No. of wheels) 
Steel wheels bored, (No. of wheels) 
New axles turned and burnished 
Cast-iron wheels mounted, pairs 
Steel: wheels mounted; para... s.n ky qo EHI n onn Аж Өл уй nio 
No. of eight-hour days worked 
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m —— 1940 ——— ~- 1941 = 

Sept. Oct. Nov. Dec. Jan Feb. March April May June 
952 941 1,181 1,017 833 907 1,287 1,397 1,097 856 
56 98 66 64 110 58 107 67 108 61 
214 271 284 253 223 223 265 203 191 239 
0 о 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 o 
467 595 340 353 371 273 316 270 24 368 
es A ... 1,492 1,604 1,668 2,224 2,289 2,202 1,572 
Had 230 188 228 348 238 240 194 
0 0 0 0 0 0 0 0 0 0 
477 509 799 828 838 799 1,179 1,147 1,085 862 
123 67 36 46 41 52 98 52 51 58 

2 27 25 25 26 23 2 
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This hydraulically controlled car-wheel boring mill is one of 
three machines that care for all of the wheel-boring work for 
the entire shop preparatory to furnishing wheels to the adja- 
cent assembling location where the wheels and axles meet at 
the mounting press. At the bottom of the page is shown a 
new car-wheel turning lathe equipped to handle axles fitted 
with roller bearings without removing the bearings 
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Any remounting that may be necessary is handled on 
the 400-ton press 110. 

Thorough inspection of all incoming wheel sets is 
made to check the defects for which the wheels or axle 
were removed and sent to the shop. The record form 
used by the road is shown on an accompanying page. 
Likewise, wheels and axles are inspected at all stages of 
their passage through the shop and a final inspection is 
made before they are released for shipment to outlying 
points or otherwise placed in service. 

The table accompanying the shop layout drawing lists 
the various machines in the shop, their date of acquisi- 
tion, special equipment other than that normally found 
on such machines, and the data relating to the motors 
which drive them. 

Another table accompanying this article shows a tabu- 
lation of the production of the North Billerica wheel 
shop over a period of several months and offers means 
of evaluating the output of the several machines and of 
the shop as a whole. 

This article is designed to describe the facilities and 
the manner in which they are used. The detail machin- 
ing practices are, in general, in accordance with the rec- 
ommendations of the A. A. R. Wheel and Axle Manual. 
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Top: A pair of wheels being handled in the mounting press— 
Bottom: Finished wheels are loaded by crane on cars 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the А. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Responsibility for Cars Damaged 
While Located on Private Track 


On the afternoon of January 28, 1939, the Mobile & 
Ohio placed 13 empty cars on track No. 1, empty yard, 
at the Southwestern Illinois Corporation mine at Percy, 
Il. About 7:30 p. m., January 29, 1939, these cars 
rolled out of that track, collided with a partly loaded car 
under the tipple, the 14 cars then moving into the load 
yard where they collided with and derailed one New 
York Central car and five Missouri Pacific cars, causing 
damage totaling $1,158.54. "These six cars were placed 
in the joint mine yard by the Mo. Pac. The trackage on 
which the Mo. Pac. cars and the M. & O. cars were 
located, as well as that over which the M. & O. cars ran, 
is owned and maintained by the Southwestern Illinois 
Coal Corporation. The Mo. Pac. contended that the 
M. & O. was responsible for the damage, to which the 
latter disagreed. The Mo. Pac. contended that Rule 
113 does not apply as the damage was not caused by an 
industry or non-subscriber but was due solely to neg- 
ligence of the M. & O. in failing to set sufficient hand 
brakes or to block the cars so they would not roll off 
this inclined track. The M. & O. stated that the accident 
occurred 2914 hr. after the cars had been placed on the 
track. The statements of the M. & O. train crew re- 
vealed that the hand brakes on these cars were set after 
an emergency application of the air brakes had been 
made and the M. & O. stated that it is a well-known fact 
that when a hand brake is set while the air brakes are 
in emergency position, it is almost impossible to release 
the brakes without using brake sticks. The M. & O. 
did not know how or when the brakes were released on 
these cars but it claimed it had been shown that a suffi- 
cient number of hand brakes were set, even to the extent 
of one of the cars having sliding wheels. The M. & O. 
contended that Arbitration Case No. 1493 is somewhat 
parallel and, therefore, it believes the responsibility 
rested with the railroad placing the damaged cars on 
the tracks of the mining company which, in this instance, 
was the Mo. Pac. 

In a decision rendered November 14, 1940, the Arbi- 
tration Committee stated: “The contention of the Mis- 
souri Pacific is not sustained. Rule 113 governs."— 
Case No. 1780, Missouri Pacific versus Mobile & Ohio. 


Journal Packing Mixer 


An efficient journal packing mixer, now being used at 
the Centralia, Ill, car shops of the Illinois Central, is 
shown in the illustrations which give a general view of 
the mixer in Fig. 1, and a drawing with principal dimen- 
sions in Fig. 2. This machine is used to assure that 
packing as applied in journal boxes has oil and waste in 
the same proportion as when it leít the reclamation 
plant, where oil and waste are carefully weighed sep- 
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Fig. I—]ournal packing mixer used at the Illinois Central car shops, 
Centralia, 111. 


arately to know that the correct amount of both are 
placed in each container for delivery to the shop. 

This machine is operated as follows: Two barrels of 
saturated waste are placed in the mixer which is turned 
for 5 min.; the box packers then take the packing in 
small lots to the car to be repacked and it is placed in 
the boxes a few minutes after ariving there and before 
any separation or settling of the oil can take place. All 
cars are repacked, both heavy and light repair cars pass- 
ing in close proximity to this machine, from which the 
packing is delivered across the shop instead of length- 
wise of it. 

Experience indicates that the turning of packing in 
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Fig. 2—General arrangement and principal dimensions of the journal 
packing mixer 


an ordinary barrel or container is helpful but does not 
assure the right mixture, and the labor cost of doing this 
is double that required with the mixer illustrated. This 
arrangement also keeps all packing at one location and 
simplifies delivery service. The mixer is located in a 
small fireproof steam-heated building and a year's use 
demonstrates that it has contributed materially to reduc- 
tions in hot boxes. 
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Lightweight Car Repaired 
With Ordinary Shop Tools 


The illustrations show both the tools and method used 
in repairing a welded alloy-steel box car, built by the 
Pullman-Standard Car Manufacturing Company, which 
became derailed while loaded to the roof with cedar logs 
and moving down a descending grade with a 10-deg. 
curve at a speed of 12 to 15 miles an hour. Eight other 
cars were involved in the derailment. 

The damage to this welded car was readily repaired 
by the use of the simple tools illustrated, such as are 
available in any car shop. After repairs, the car was 
thoroughly water tested. It showed no leakage and was 
again accepted for service. No rivets were applied ex- 
cept where used originally in the car. 


How the Defective Parts Were Removed 


The longitudinal running boards were removed by the 
usual method. The latitudinal running boards were 
taken off by unbolting at the center support and cutting 
out four rivets through the side plates. The damaged 
steel side supports and the handhold were straightened 
off the car without removing the lumber. 

All side lining and a portion of the end lining were 
removed by setting the nails through the boards into the 
nailing strips. The grain strips were scrapped, as re- 
moved. None of the flooring was removed, but about 
2-in. diameter holes were cut in the floor at the side sill 
to permit removal and replacement of the side step and 
the door track rivets. All rivets were cut out with a 
pneumatic chipping hammer, or chisel. The side ladder 


and the door track were removed from the car and 
straightened hot on a face plate. 
Intermediate roof sheets were removed by cutting 


Above: Damage at one end of the car 
caused by the derailment 
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(Above) Damaged side sill, door track and side sheets— (Below) Turn- 
buckle used in hot straightening the side sill and stiffener 


with the pneumatic chisel along the edge of the carline 
and the inside face of the top end sheet and the side 
plate. The track-welded part of the roof remaining at 
the side plate was pried loose and the welded spots 
ground smooth. The remaining roof sheets were bulged 
up approximately 6 in. at the center and the carlines 
were similarly buckled, narrowing the car at the top. 


Below: Damaged roof sheets and portion 
of side plate removed—Two new side 
sheets in position 
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In straightening the roof, three oak timbers 10 in. by 
6 in. by 10 ft., made up from 10-in. by 2-in. by 10-ft. 
pieces spiked together, were sawed to fit the contour of 
the roof to a 21-ft. radius. These timbers were placed 
on the roof directly over the carline and then weighted 
with about a 1,500-Ib. die block, as shown in one of 
the illustrations. Inside the car from side plate to side 
plate, a pipe screw jack was used, and as the carlines 
were straightened cold with a special "dog" wrench, the 
strain on the screw jack with the weight of the die block 
on top of the buck-up timbers brought the car to proper 
width and at the same time, forced the remaining roof 
sheets back to their proper contour position. 

'The new roof sheets were punched with a single row 
of 34g-in. holes spaced 134 in. at the side plate and: end 
sheet connections and with a double row of 34,-in. holes 
on the same centers across the roof sheets. The new 


sheets were clamped down and electric welded through 


The carlines were straightened with this hand tool 


the small holes, with a continuous electric weld across 
the joint lap from side plate to side plate. The carlines 
were straightened as far as possible cold, with a hand 
hammer and buckup block and were then welded where 
cracked. 


Method of Repairing the Damaged Side Sheets 


The damaged side sheets, after ladder and end-sheet 
rivets were removed, were cut loose with the pneumatic 
chisel along the line of the side plate, side sill, and side 
post. 'The small section of sheet remaining was torn 
loose from the sill and weld spots ground flat. In cold 
straightening the side sheets remaining on the car, the 
top of the car was braced from side plate to side plate 
and then pulled together with a turnbuckle, using a 
wooden ram to strike the sheets directly over the side 
posts. To protect the sheets from damage, a wood buí- 
fer strip was placed along the edge of the post from 
side plate to side sill. The buckles in the intermediate 
side sheets were straightened at the side sill by drilling 
through at the weld spots to loosen the sheet; then 
heating the buckles with a torch and straightening with 
a hand hammer, the weld spots were ground flat and the 
sheets re-welded through the drilled holes. Drilling 
through the weld spots was found to be the only satis- 
factory method of loosening the side sheets without tear- 
ing them at the weld. On the new side sheets, ?4-in. 
holes were punched at the side plate, side sill, and joint 
lap. After the sheets were clamped in position, they 
were welded through the small holes and also the full 
length of the lap. 


The damaged section of the side plate, at both ends 
of the car, was cut out with a torch, the ends squared 
and beveled with the pneumatic chisel and a new section 
of side plate was then fitted and welded on both sides. 
The top end sheet was reinforced by welding а 9?4,-in. 
plate at the end of the side plate. The side posts were 
straightened, both hot and cold, on the car, using a torch, 
hand hammer, steel buck-up block and “doh” wrench 
and were welded where fractured. 


Pulling Device Used in Straightening Side Sill 


The side sill was straightened hot with a special pull- 
ing device, as illustrated, made from a steel rail to which 
was welded a 34-in. slotted plate. Directly above the 


Ordinary shop tools used in repairing damage to welded alloy-steel freight car 
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slotted plate on the rail, a similar plate was welded to 
the side sill and a turnbuckle applied at this point, while 
at each end of the rail one 8-in. by 8-in. wood block 
was placed under the crossbearers. As the sill was 
heated, pressure was applied at the turnbuckle, and the 
sill brought back to its proper position. Due to the fact 
that the sill was bent both upward and toward the center 
of the car, a screw jack was also placed between the 
center sill and the flange of the side sill. As the sill was 
heated, this jack was used to force the sill out to posi- 
tion. The wood floor at this point was loosened and 
pushed up slightly from the side sill flange. This was 
done to prevent the burning of the floor when heating 
the sill. 

The side-sill stiffener was straightened hot on the car. 
The AB valve was removed for clearance and holes drilled 
through the stiffener. One-inch plates were then fitted 
inside the stiffener and bolted through the drilled holes, 
while C-clamps, attached to a short steel rail, were 
fastened to the outside of the stiffener. As heat from 
the torch was applied, by tightening the bolts and 
C-clamps, the stiffener was brought back to position. A 
few remaining kinks were “ironed out” with a No. 90 
pneumatic hammer, using a flat die with buck-up block. 
Two drilled holes were welded shut. 

The damaged flange of the end sheet, where riveted 
to the side sheet, was straightened hot by clamping a 
steel rail the full length and using a flatter, sledge, and 
torch. Torn places on the end flange were welded. 
The inside corner posts, which were cut out with a torch 
where they were welded to the end sheet, were replaced 
by welding. 

The doors were removed from the car for straighten- 
ing. A section of door sheet immediately back of the 
stiffener was cut out, and the stiffener then straightened 
through this opening with a small, narrow flatter. A 
patch was then welded to the door sheet on the inside 
where cut out. The door stiles were straightened hot 
on a face place and welded where broken. The door 
posts were straightened on the car by heating in various 
places and jacking from opposite side. Fifty per cent 
of the wood inside lining was reclaimed and reapplied. 


Magnafluxing Car Axles 
And Truck Side Frames 


The special equipment used in Magnafluxing all freight- 
car axles, truck sides, bolsters, etc., at the Burnham 
shops of the D. & R. G. W. is illustrated. Car axles 
are rolled along the elevated rails, and tested in the usual 


Special equipment for Magnafluxing car axles and truck sides at the 
Burnham shops of the D. G R. C. W. 


manner, a pan being used to catch the Magnaflux powder 
for re-use. Truck sides and bolsters are first annealed 
with careful attention to the initial temperature and rate 
of cooling. Wire brushing then cleans the surfaces for 
thorough inspection, and the truck sides and bolsters are 
moved to the elevated rails. To catch the powder, a large 


Formed oak timbers and 1500-Ib. die block used in straightening the car roof 
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sheet metal tray is suspended under the truck side. The 
Magnaflux operation shows up any concealed surface 
cracks or potential defects. The sheet metal tray is 14 
in. wide by 9 in. deep by 7 ft. long. The other tray under 
the wheels is 18 in. wide by 4 in. deep by 52 in. long. 

An examination of the record of car axles, truck side 
frames and bolsters tested by the Magnaflux method at 
Burnham shops for a single week shows 47 axles in- 
spected, of which only one was condemned. Out of 24 
side frames inspected, 17 were found O. K., and seven 
condemned. Out of 12 bolsters inspected, three were 
found O. K., nine condemned. As of July 5, 1941, the 
record at Burnham shops for 319 cars shows 1,276 side 
frames inspected, 1,028 found O. K., and 248 condemned. 
During this period, 638 bolsters were inspected, of which 
356 were O. K., and 282 condemned. Of 1,275 axles 
inspected, 1,270 were found O. K., and five condemned. 


Steel Freight 
Shop Seaffold 


The scaffolding illustrated was made with scrap loco- 
motive boiler flues used for the posts. The main posts 
measure 514 in. in diameter and 6 ft. 4 in. in length, and 
have the reduced bottle end up. Within this bottle end, 
which has an inside diameter of 41% in., slides the inside 
post which is 4 in. in diameter and 6 ft. long. 

To take up the play between the bottom end of the 
inner post and the outer post, a 2-in. collar is welded to 
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the bottom of the inner post. А plate of second-hand tank 
steel, 3% in. by 11 in. by 24 in., is welded to the top end 
of the inside tube and is punched for easy fastening of 
the scaffolding. 

A scrap arch bar, 136 in. by б in., cut to a length of 
48 in., is used for the base. This bar, together with two 


Railway Mechanical Engineer 
SEPTEMBER, 1941 


20-in. pieces, are welded to form a cross. 
welded in place at the intersection. 

To adjust the height of the scaffolding, an 144 ,-in. hole 
is drilled through the outside tubing 174 in. from the top. 
A S$-in. key bolt is inserted into the hole, and also 
through any one of the nine holes of the same size drilled 
through the inner post and spaced at 6-in. intervals. The 
scaffold can thus be raised or lowered by sliding the inside 
tube up or down within the outer tube. The full height 
will reach 11 ft. 6 in. 

`A jig was made for welding the top and bottoms to the 
tubes. One welder was able to weld seven posts in eight 
hours. This jig, together with the scrap material, kept 
the cost of the scaffold posts relatively low. 


The post is 


Air Brake 
Questions and Answers 


AB-8, Empty and Load Fquipment (Continued) 


14—0.—H ow does the ABEL-1 valve compare with 
the АВ valve? | A.—It has the same operating parts as 
the AB valve. It has a special pipe bracket with an addi- 
tional pipe connection, the purpose of which is to supply 
brake-pipe air to the change-over valve. 


15—Q.—Are the pipe connections to the ABEL-1 
valve the same as the standard AB equipment? A-—All 
except the brake-cylinder pipe, which is connected to the 
change-over valve. 


16—Q.—What is the function of the change-over 
valve? A.—To direct the flow of air from the ABEL-1 
valve to the brake cylinders in accordance with the empty 
or load setting. 


17—Q.—HW hat portions comprise the change-over 
valve? A.—As shown in Figs. 5 and 6, it has four por- 
tions: pipe bracket (85); cut-off valve portion (65) ; 
change-over portion (2) and transfer valve portion (40). 


18—Q.—IVhat is the purpose of the pipe bracket? 
A.—It provides for all pipe connections and contains 
two chambers. 


19—Q.—I¥hat are there two chambers? A.—Brake- 
cvlinder volume and strut-cylinder volume. 


20—Q.—W’hat is the purpose of the brake-cylinder 
volume? | A.—To provide a constant pressure-volume 
ratio between the brake-cylinder pressure development 
and the brake-pipe reduction when in empty position, 
which is a basic feature of the standard single-capacity 
AB brake. 


21—O.—Hovwe is this accomplished? A.—By connect- 
ing the brake-cylinder volume to the empty brake cylin- 
der in empty position, the combined volume of the cham- 
ber and the 8-in. cylinder is equivalent to that of a 10-in. 
brake cylinder. As the standard auxiliary reservoir 
volume is used, the pressure-volume relationship between 
the auxiliary reservoir and the brake cylinder is that of 
the standard AB single-capacity brake. In load position 
the volume is cut out for the reason that with the load 
cylinder cut in the combined volume of the empty and 
load cylinders equals that of the 10-in. brake cylinder. 


22—Q.—How is the entry of insects through exhaust 
ports prevented? A.—By the use of wasp-excluder fit- 
tings in the exhaust openings in the bracket and in the 
cut-off portion. 
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NEW SHOP TOOLS 
AND EQUIPMENT 


Cleaning Car Heating 
And Cooling Coils 


An air gun designed = specifically for 
cleaning heating and cooling coils of air- 
conditioned club cars, diners, coaches and 
other passenger units and which is said 
to speed-up and simplify this maintenance 
work has recently been developed by Oak- 
ite Products, Inc., New York. Known as 
the Oakite Solution-Lifting Air Gun, 
Model No. 391, this device makes it prac- 
tical to clean heating and cooling coils of 
many types of air-conditioning equipment 
in place, thereby eliminating the necessity 
of taking out units from cars and cleaning 
them manually. 

For operation the gun uses compressed 


Oakite solution-lifting air gun 


air of from 40 to 90 Ib. pressure, and re- 
quires hose for both air and cleaning so- 
lution. The solution is made up with a 
special, water-soluble material, Oakite 
Penetrant. For air pressure up to 50 1b., 
an air hose of 34 in. inside diameter is 
recommended to assure the most effective 
results. For pressures of 50 lb. or more, 
an air hose of % in. inside diameter is 
recommended. 

The gun is one foot in length and weighs 
2 Ib. 


Electrice Heaters for 
Forging Machines 


The illustrations show two electric metal 
heaters, for use preparatory to bolt head- 
ing or otherwise upsetting the ends of bars 
in forging machines, which are built by 
the American Car and Foundry Company, 
New York. 

The No. 5 heater is a type of which 
eight are in service in a General Motors 
plant for making drag links. The bar to 
be heated is gripped by the electrodes, the 
portion of the bar between the electrodes 
being heated prior to upsetting and pierc- 


376 


ing. In producing grab-handles and ladder 
rounds in the car shop about 5% to 6 in. 
at the ends of the bars would be heated. 
The No. 5 heater is a_three-electrode 
With all electrodes working, it 


machine. 


The Berwick No. 5-3 Type G forging heater 


is capable of producing 300 heats per hour, 
the equivalent of 150 completed grab han- 
dles or ladder rounds. 

The other illustration shows a Berwick 
No. 3 three-electrode rivet heater equipped 
with special blocks for heating 1% to 2 


A Berwick three-electrode rivet heater equip- 
ped with special die blocks for use in bolt 
i heading 


in. on the ends of bolt stock preparatory to 
heading in a forging machine. The blocks 
are water cooled and the machine is cap- 
able of a production of 200 to 300 heats 
an hour, depending upon the diameters. 
Any diameter from 34 in. or smaller up 
to 1 in. can be heated in this machine. 


Machine-Tool Motors 
Of Small Capacity 


A fractional-horsepower motor, built 
specifically to meet the requirements of 
machine tools and other industrial applica- 
tions where frequent start-stop service, 
plugging, and metal-dust atmospheres are 
encountered, has been introduced by the 
General Electric Company, Schenectady, 
N. Y. It is available in 14-, 18-, %-, and 
AM-hp. sizes for operation on three-phase 
and d-c systems. 

The new motor is of totally enclosed 
construction and has several design fea- 


A fractional-horsepower motor for three-phase 
or direct-current systems 


tures to provide it with the high degree of 
rigidity and sturdiness demanded in ma- 
chine-tool operation. Its outstanding fea- 
tures include a sturdy base, closely ma- 
chined end-shield and stator rabbets, tough 
wire, ball bearings, a one-piece indestruct- 
ible cast-aluminum rotor, and firmly an- 
chored windings. А convenient conduit 
box built into the totally enclosed endshield 
contributes to the motor’s compactness and 
pleasing appearance. 

The stator is especially designed to 
withstand the stresses of starts and stops 
as well as plugging and momentary over- 
loads. Formex, G-E's new heat- and sol- 
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vent-resistant magnet wire, is used for the 
windings which are wedged in the stator 
slots and firmly anchored. Both stator 
and end-shield rabbets are machined to 
close tolerances, providing concentricity be- 
tween the rotor and the stator, so that a 
uniform air gap is maintained. 

Ball-bearing assemblies are used in the 
new motors. This allows the mounting 
of the motors with the shaft at any angle 
to the horizontal. End-mounted motors 
can be placed vertically as well as hori- 
zontally and may be obtained for flange, 
flat-face, or rabbet-machine mounting. 

Base-mounted motors are furnished with 
a sturdy, malleable, cast-iron base, solidly 
bolted to the stator. The mounting di- 
mensions of this base are similar to those 
for motors of comparable frame size which 
have been furnished previously for ma- 
chine-tool service. 


Hand Trucks with 
Single-Stroke Lift 


In its present lines of Red Streak and 
Blue Streak hand lift trucks the Yale & 
Towne Manufacturing Co., Philadelphia, 
Pa., has included a simplified, single-stroke 
lift feature. There are fewer moving parts 
and safety features are incorporated in the 
lift mechanism to prevent tripping and 


(1) Ready to lift—The heavy-duty steel lift hook is positively engaged and held securely by 
spring A—It cannot be accidentally disengaged—(2) As the handle descends a change of leverage 


* takes place—The lifting force is shifted from B to D by the action of the intermediate link 


C—(3) The lift is accomplished and the load is positively locked in place—Secondary safety 

spring E (in handle) is forcing handle up to disengagement position where handle will be free 

of the load—(4) Secondary spring has raised handle, the handle and the hook automatically drop 
out of engagement 


“flying handle." How this compound lift 
mechanism changes the lifting ratio, flat- 
tens the lift curve, and requires less lifting 
effort is shown in the illustrations. 
Another feature is the balanced handle. 
The hand grip is larger in diameter to 
afford better grip, is satin-smooth and 
chrome-finished to make it easier on the 
operator's hands. The hand grip, tubular 
handle shaft, and lower handle casting are 
welded into a single unit to keep the parts 
from working loose. The handle balancing 
mechanism which keeps the handle in an 
upright position, prevents tripping, and re- 
lieves the operator of handle weight is 
now enclosed in the tubular handle shaít 
to protect it from outside shock and as- 
sure its long life. In addition, a shorter 
handle stroke is now used and, consequent- 
ly, less bending effort is required of the 
operator. 
To prevent cornering of this truck in 


Yale Red Streak hand-lift truck 
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cramped quarters, loads may be elevated 
with the handle at any point within a 90- 
deg. arc. Steering may be accomplished 
through a full 180 deg. For easier roll- 
ing, all wheels are steel with a machine- 
smooth face. Wheels are mounted on ball 
bearings which are sealed against dirt in- 
trusion by built-in hardened-steel washers. 

The front head and steering column are 
solid steel castings assembled on a fifth 
wheel with a hardened and ground thrust 
washer to assure long life and low main- 
tenance. 

Both trucks are available in either wide 
or narrow frame models. The Blue Streak 
models have a capacity of 2,500 1b. and 
the Red Streak models, 3,500 1b. 


Special-Purpose 
Welding Electrodes 


Two electrodes of special composition 
are among the recent developments of the 
Lincoln Electric Co., Cleveland, Ohio. One 
is a special electrode for reclaiming worn 
parts. Known as Hardweld 50, it is lightly 
coated and of reversed polarity for build- 
ing up dense, tough, medium-carbon de- 
posits which resist deformation and wear 
and which are machineable at slow speed. 
On straight carbon steel, if allowed to cool 
naturally, the deposit has a hardness of 20 
to 35 Rockwell C. Hardness may be in- 
creased by water-quenching from approxi- 
mately 1,500 deg. F. Hardweld 50 is made 
in в-1п. and %-in. rods 14 in. long. 

The other new electrode is Stainweld D, 
made particularly for work in 25-20 stain- 
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less steels and for surfacing worn parts to 
resist corrosion and impact. It is useful 
for welding steels which are air hardening 
and which cannot be heat treated after 
welding. The electrode produces an ex- 
ceptionally smooth bead with corrosion re- 
sistance equal to or greater than that of 
the parent metal. Tensile strength is 80,- 
000 Ib. to 90,000 Ib. per sq. in. with ductil- 
ity of 35 per cent to 45 per cent elongation 
in 2 in. The electrode is made in 385-іп., 
1-1п., J4»-in., З16-іп. and %-in. sizes, 11% 
in. long. 


Heavy Duty 
Production Sanders 


Heavy duty production sanders for use 
with 9-in. abrasive discs have been de- 
veloped by The Black & Decker Mfg. Co., 
Towson, Md. The standard motor which 


The table is powered hydraulically, hav- 
ing infinitely variable traverse rates of 3 in. 
to 220 in. per minute. The power table 
stroke may be set as short as 389 in., simu- 
lating the action obtained from a recipro- 
cating grinding-wheel spindle. Accuracy 
of automatic reversal is within .004-in., 
allowing the operator to power grind ex- 
ceptionally close to shoulders without fear 
of spoiling the work. The hand table 
traverse has two speeds (mechanically con- 
trolled) —!4o in. per turn of the handwheel 
for close adjustment and grinding 
shoulders; 1546 in. per turn for setting up. 
Hand servo power control may be obtained 
as an extra. This feature is useful when 
the operator must frequently traverse the 
table by hand. 

Filmatic bearings are used for the main 
grinding-wheel spindle. ^ Each bearing 


consists of five heavy steel segments or 
shoes with bronze lining next to the spindle. 
These shoes are constructed to create wedge 
shaped oil films, and are self-adjusting for 


The Black & Decker 9-in. heavy sander 


operates on 110 volts runs at a no load 
spindle speed of 5,000 r. p. m. It is equipped 
with a spindle lock which facilitates quick 
changing of the disc. It is fully equipped 
with ball bearings and the bearings are 
grease sealed against dust and dirt. The 
switch and commutator are also sealed. 
The disc is driven through spiral bevel 
gears. The motor is ventilated with a 
pusher type steel fan which forces straight- 
line ventilation through ample vent slots. 

This machine is suitable for continuous 
high-speed production metal finishing; 
grinding metal, stone, or tile surfaces with 
saucer wheels; removing scale, rust and 
paint with a wire brush, and shaping 
wood surfaces with planer heads. Smaller 
and lighter machines of similar design are 
also available where production and main- 
tenance work calls for intermittent use of 
the sander rather than continuous high- 
duty performance. 


Cincinnati Hydraulic 
Universal Grinder 


A line of universal grinding machines, 
built in 14-in, 16-іп. and 18-in. swings, 
and 36-in., 48-in. and 72-in. between-center 
lengths for each swing, have recently been 
announced by Cincinnati Grinders In- 
corporated, Cincinnati, Ohio. 
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variations in load produced by the variety 
of grinding cuts encountered with universal 
machines. A plain bronze thrust bearing, 
self-adjusting for wear, is located midway 
between the ends of the spindle. Oil under 
a definite pressure completely fills the bear- 
ing compartment. The spindle can not 
rotate until this pressure is attained, and 
conversely, the spindle drive motor auto- 
matically stops if the oil supply should fail 
or diminish. 

The wheel head may be swiveled 90 deg. 
right and left. Mounted directly on top of 
the wheel head unit, a 5-hp. motor drives 
the grinding wheel spindle through V-belts. 

A hinge-type bracket at the front of the 
wheel head contains the internal grinding 


= 


E 


Graduations on the cross-feed handwheel 
facilitate hand adjustments 


quill and spindle. The attachment is al- 
ways in place, yet completely out of the 
way for any job within the capacity of the 
machine. It may be quickly set up by 

' swinging it down and tightening only one 
bolt. 

The headstock incorporates a new type 
of drive known as the Speed Ranger. By 
merely turning a handwheel at the front oí 
the unit, an infinite number of speeds may 
be selected, ranging from 25 to 225 r.pm. 
If desired, an optional range of 40 to 30 
r.p.m. may be obtained. Graduations on 
the base of the unit are for a swivel range 
of 90 deg. forward and 30 deg. to the rear. 
Like the hand table traverse, hand cross 
traverse has a two-speed arrangement ; 0% 
in. per turn of the handwheel in low gear 
and .25 in. per turn in high gear. The 
graduations on the rim behind the hand- 
wheel constitute a convenient innovation n 
grinding machine controls, especially for 
repetitive multiple diameter work. Diam- 
eter reduction as small as .0001 in. may be 
obtained by hand adjustment. Ашота! 
pick feed may be set for one to seven 
notches on the cross-feed handwheel, re- 
ducing the work diameter .0004 in. to 04 
in. 

Lubrication is principally automatic. 
Table ways are protected with telescopic 
guards, and are pressure lubricated with 
filtered oil from an individual reservo. 
The grinding wheel spindle bearings arè 


Cincinnati 16-in. by 72-in. hydraulic universal grinder—These machines are also made in 36-in. 
and 48-in. between-center lengths 
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also lubricated with filtered oil from an in- 
dividual reservoir. The same can be said 
of the hydraulic system, while the head- 
stock unit has automatic splash lubrication. 

All controls, including the electrical push 
buttons, are closely grouped, for operating 
convenience. To further reduce fatigue, 
the work rotation and coolant flow auto- 
matically start and stop with the table 
traverse start-stop lever. Independent con- 
trols are also provided for incidental work 
which does not require coolant. 

Net weights vary from 7,600 Ib. for the 
14-іп. by 36-in. machine to 10,000 Ib. for 
the 18-in. by 72-in. machine. Motors and 
controls are included in these weights. 


Multiple - Stop 
Lathe Attachments 


Multiple-stop lathe attachments applic- 
able both to the longitudinal and cross 
feeds of the cutting tool have been devel- 
oped by the Reed-Prentice Corporation, 
Worcester, Mass. These attachments are 
designed for installation on engine lathes, 
thereby adapting the lathe to a consider- 
able range of production work on a semi- 
automatic basis. The new multiple stops 


Adjustable multiple cross stops applied to a 
Reed-Prentice engine lathe 


are available for Reed-Prentice 14-in., 16- 
in, and 20-in. engine lathes. 

One of the illustrations shows the appli- 
cation of automatic multiple length stops 
which permit accurately duplicating shoul- 
der lengths on repetition work. The slid- 
ing bar mounted at the front of the lathe 
carries a number of adjustable stop dogs. 
A stop handle carried on the apron en- 
gages the dogs in turn, moving the bar 
and disengaging the feed. А touch on 
the stop handle releases the dog, the rod 
slides back into position, and the feed is 
automatically re-engaged. The stop han- 
dle moves forward ready to contact the 
succeeding stop dog for the next shoulder 
length. 

The adjustable multiple cross stops 
shown in the other illustration permit ac- 
curately duplicating diameters on repetition 
work. This device consists of a rod 
mounted in brackets across the carriage 
wings carrying a stop block in which are 
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six adjustable stops. The stop block stides 


on the cross rod on which it is securely 
clamped. The stops are adjustable for the 
series of diameters required and may be 
rotated, by means of a knurled knob at the 


Application of automatic multiple length stops 


on an engine lathe 


front, into position for contacting the hard- 
ened stop dog attached to the compound- 
rest cross slide. After rotation, the rod 
is retained in position by a spring plunger. 
It will be noted that the carriage is fitted 
with both front and rear tool blocks. 
These permit a variety of tooling for 
speeding up production operations. 


Flat Surface 
Grinder 


A complete revision in the design of its 
flat surface grinding machine has been 
made by the Diamond Machine Company 
of Philadelphia, Philadelphia, Pa. The 
bed has been lengthened, the platen is 
wider, the table is hydraulically driven, and 
throughout the machine provisions have 
been made for the protection of all bear- 
ing surfaces against grit and spray. 


The bed is 229 in. long by 48%. in. wide 
and at the extreme limits of travel the 
platen never overhangs. The distance be- 
tween the ways has been more than dou- 
bled, providing a wider foundation for the 
table, which rides on precision-machined 
ways, one flat and the other a 90-deg. V. 
The latter is inclined off the vertical to 
take up side thrust and equalize pressure 
on both ways. The width of the platen 
has been increased to 36 in. This facili- 
tates the grinding of wider parts and al- 
lows more room for mounting the magnetic 
chuck. 

Another of the outstanding features of 
this machine is the patented Fluid-Tension 
table drive. This consists essentially of 
two hydraulic pistons, the rods of which 
are always in tension, and is designed to 
provide uniform table speeds in both di- 
rections of travel. The pistons are actu- 
ated by fluid pressure from a variable- 
stroke reversible Hele-Shaw pump. The 
maximum table speed is 100 ft. per min. 
The table travel can be controlled manu- 
ally by a hand lever or automatically by 
the setting of the table dogs. 

The main spindle is driven by an elec- 
tric motor through V-belts. The V-belt 
pulley is located at the end of the spindle 
for ease of checking and installing belts. 
The spindle housing, motor, and V-belt 
drive are protected by rigid metal covers. 

The spindles run in Timken roller bear- 
ings in a circulating lubricating oil sys- 
tem. The 36-in. wheel operates at 440 
r. p. m.; the 30-in. wheel at 530 r. p. m. 

The wheel head is designed so that it 
may be rotated horizontally as much as 
15 deg. to permit concave grinding. This 
machine is normally furnished with a hand 
operated cross feed of the wheel. Auto- 
matic feed can be furnished if desired, 
however. 

A star wheel dresser is attached per- 
manently to the upper wheel guard. It 
may be operated by a remotely controlled 
hydraulic wheel-truing device while the 
machine is in operation. 

An automatic force-feed oil system lubri- 
cates the table ways. A valve enables the 
operator to force oil on the table ways be- 


Diamond face grinder with long bed and wide platen 
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fore the machine is started. A centralized 
system, manually operated, provides oil 
for the feed-screw nut, wheel-head ways, 
and reversing-dog gear-train bearings. The 
Timken tapered roller bearings of the 
main spindle are lubricated by a circulating 
system. 

Another feature to which particular at- 
tention was devoted in the design of this 
machine is the location of the controls. 
These are all brought together near the 
angle between the bed and the wheel head. 
Here are located the table and wheelhead 
controls, the start and stop push buttons 
for both spindle and table motors, the cool- 
ant valve, control of the wheel-truing de- 
vice, and the filling points for the hydraulic 
system and the spindle-lubricating system. 

The 30-in. machine accepts work 17/4 
in. in height by 84 in. long with the front 
guard in place. With the guard removed 
it will take work up to 23% in. high. The 
36-in. machine, with the guard in place, 
will take work up to 23% in. high by 84 
in. long, and the height can be increased 
to 2915 in. by removing the guard. 


Portable Locomotive 
Air-Operated Jack 


In keeping with the requirements for 
efficiently servicing the new and heavy 
Diesel-powered locomotives, The Joyce- 


Joyce piston-type air-motor jack 
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Cridland Co., Dayton, Ohio, has built a 
model of the Joyce air-operated jack. This 
jack is available in 75- and 100-ton capaci- 
ties, with an overall height of 44 in. and 
a lift of 30 in. 

All models of the 50-, 75- and 100-ton 
capacity jacks may be equipped with either 
piston or rotary air motors. The locomo- 
tive jack is mounted on pneumatic rubber 
tires for portability and has drop handles 
at the sides for use in placing it under 
the load. 


An Electrode 
Pressure Gage 


An electrode pressure gage designed to 
measure the pressure between the elec- 
trodes of resistance-welding machines has 
been announced by the General Electric 
Company, Schenectady, New York. The 
gage is for use either as a standard for 
checking existing gages or pressure indi- 


General-Electric electrode pressure gage 


cators on spot, line, or projection welders, 
or for checking the electrode pressure at 
the time of set-up, before proceeding with 
production work. It also may be used by 
testing laboratories for pressure determi- 
nations, or by industrials interested in 
checking the pressure of various kinds of 
springs in compression. 

The new gage measures pressures from 
0 to 4,500 Ib.; an automatic stop safe- 
guards it against damage, should pres- 
sures of more than 4,500 Ib. be applied. 
Consisting simply of a calibrated steel 
yoke and a micrometer dial indicator, the 
gage is easily applicable to existing re- 
sistance welding machines without the 
need for jigs or other auxiliaries. 

When electrode pressures are to be 
measured preliminary to production work, 
the gage is inserted between the electrodes 
so that they press on the pads on the top 
and bottom of the gage yoke. The elec- 
trode pressure is adjusted until the de- 
sired pressure is registered on the gage 
dial. The gage is then withdrawn and the 
welding machine placed in operation. 

The dial indicator is direct reading; no 
calibration curves or multipliers are neces- 
sary. It has two scales, one for reading 
in 10 lb. intervals up to 1,000 1b., and the 
other to read in 1,000-Ib. intervals. Each 
gage is carefully calibrated at the factory 
before shipment. 


Four and One-Halí- 
Ton Portable Hoist 


The Yale & Towne Manufacturing Com- 
pany, Philadelphia, Pa., has added a hoist 
with a capacity of 4% tons to its line of 
Pul-Lift portable hoists, so that now Pul- 
Lifts may be had in a complete range from 
34- to 6-ton capacities. The intermediate 
sizes have capacities of 1%, 3 and 4% 
tons. 

The 4%-ton hoist has the same safety 
and construction features as the previous 


The Yale 4V2-ton Pul-lift portable hoist 


models. It is about 75 per cent lighter 
than conventional equipment, making її 
easily portable. The great strength com- 
bined with the lightness of weight is due 
to the use of alloy steels. . 

This hoist will operate equally well in 
horizontal or vertical position. Thus 1 
can be used for both pulling and lifting 
and is ideal for almost any type of man- 
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tenance job. It also has Yale safety hooks. 
In case of severe overload, these hooks 
open slowly, without fracture, giving 
ample visual warning of danger. 

For operation in close quarters and tight 
out-of-the-way places, the Pul-Lift has a 
ratchet handle with a universal action. 
Short, easy strokes at any point within a 
complete circle permit operation in the 
most cramped of quarters. Possibility of 
flying handle is decreased to a minimum 
by the self-actuated load brake. Аз the 
load is increased, brake pressure increases 
in direct proportion. 


Forging Machine 
Die Support 


Some years ago the Ajax Manufacturing 
Company, Cleveland, Ohio, introduced a 
direct-acting air clutch in the drive of its 
forging machines. A recent development 
in this clutch is the inclusion in it of 
double-draft air ventilation. This provides 
a generous circulation of air and ample 
cooling throughout the clutch. It ts de- 
signed to prevent overheating at the high- 
est frequency of engagement and prolongs 
the life of the friction surfaces. The air 
enters the clutch through scoops on both 
sides of the flywheel hub. It is forced 
through the clearance between the clutch 
plates and out inside of the flywheel rim. 
Another feature of recent development 
in these machines is a top-suspended out- 
board-guided die slide, now standard on 
3-in. and larger machines. Тһе great 
overall bearing length which results from 
the use of an outboard guide bearing lo- 
cated at the extreme right side of the bed 
frame overcomes the tendency toward 


cocking either horizontally or vertically 
and maintains the moving die in perfect 
match with the stationary die under the 
spreading pressures during heading. 

The shuttle-support plate prevents the 
moving die from rocking under heading 
pressure where its backing plate support 
is, of necessity, cut away at the feed gap. 
This rugged construction successfully over- 
comes an inherent difficulty, particularly 
on large machines, and permits opening 


The outboard die slide support bearing is 
protected by shrouding ribs at both sides 


up the feed gap without loss of die align- 
ment. When in its closed position over- 
hanging the feed gap and supporting the 
moving die against heading pressure, it is 
held positively square against the backing 
plate by a retaining cap at its extreme end, 
anchored by four through bolts directly 
to the bed frame. 

The main portion of the slide is sus- 
pended from two long, wide lips faced with 


The bed frame is completely lined where the die slide and shuttle support plate operate and also 
at the stationary die seat with heavy steel liners for protection against localized wear or peening 
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alloy-bronze bearings operating on hard- 
ened and ground steel shelf liners in the 
frame. These liners are full length to 
provide full support for the die slide 
throughout its entire stroke and are ele- 
vated so as to be free from the accumula- 
tion of scale and water. 

A strong intermediate underarm joins 
the main slide body and the outboard guide 
bearing. The outboard bearing at the end 
of the underarm is located at the extreme 
right of the machine bed and is completely 
framed with heavy ribbing. The single 
wide and long support liner of the out- 
board bearing extends well toward the cen- 
ter of the machine and is protected from 
the entrance of foreign matter by shroud- 
ing ribs projecting downward from the 
arm at both sides of the bearing. Thus, 
the die slide has three points of support 
with the moving die carried between the 
bearings in such a manner as to prevent 
sagging and to maintain its face square 
with that of the stationary die. 


Double-End 
Wet Grinders 


Recent developments of the Standard 
Electrical Tool Company, Cincinnati, 
Ohio, are two lines of double-end wet 
grinders, one to accommodate grinding 
wheels 12 in. to 18 in. in diameter, the 
other for 10-in. to 14-in. cup wheels. 

The motor sizes of the plain-wheel ma- 


Standard double-end wet grinder 


chines are 2 hp. to 5 hp. for operating the 
grinding wheels, while equipment also in- 
cludes a motor-driven pump suitably 
mounted on the machine. The push-but- 
ton starter at the íront of the grinder 
simultaneously operates both the grinder 
motor and the pump motor. 

Suitable hoods with integral splash bowl 
are furnished complete with piping for 
carrying water to the wheel, and a valve 


381 


to control the flow of water. The water 
returns by gravity to a tank. The pump 
has a capacity of 10 gals. per min. This 


Double-end cup-wheel grinders with wet 
grinding attachment 


machine can also be arranged as a combi- 
nation wet and dry grinder if preferred. 

The double-end cup-wheel grinders serve 
the demand for suitable grinding equip- 
ment for high-speed tool bits such as 
Ramet metal, Tungsten carbide, etc. The 
machine is made in 1-, 2-, and 3-hp. sizes, 
with cup wheels 10 in. 12 in, and 14 in. 
in diameter, respectively. Adjustable 
hoods compensate for wheel wear. 

A graduated table permits grinding from 
a 30-deg. angle toward the wheel to a 45- 
deg. angle away from the wheel The 
table extends to permit periphery grind- 
ing. It is adjustable to wheel wear and 
also may be raised or lowered. Equip- 
ment includes a reversing switch. 

A motor-driven pump is conveniently lo- 
cated on the machine with a separate 
switch for operating the pump motor. An 
adjustable valve controls the flow of water 
for each wheel, with suitable splash bowl 
attached with piping for gravity return of 
the water. The pump has a capacity of 
10 gals. per min. 


A set of four high lift electric jacks being used to lift a locomotive tender for the removal of 
trucks—These jacks are controlled electrically by single control 


High Lift Portable 
Eleetrie Jacks 


One of the recent developments of the 
Whiting Corporation, Harvey, Ill., is the 
high lift, electric, portable jack which is 
now being used in car and locomotive 
shops and engine terminals for a variety 
of lifting jobs. These jacks are built in 
capacities of 20, 25 and 35 tons each. 
Since they are used in pairs these figures 
are doubled. The 20- and 25-ton models 
are used principally for coaches and most 
Diesel switchers, while the 35-ton models 
are for heavier work such as the Diesel- 
electric passenger and freight locomotives. 
'The standard models have a hoisting speed 


of 9 in. per min, a low position of 2 ft 
7 in. and an effective lift of 3 ft. 11 in. 

The Whiting high-lift electric portable 
jack is mounted on four wheels, two large 
rear wheels that take most of the load when 
the machine is being moved, and two small 
pivoted wheels in front for steering. Thes 
wheels form a substantial three-point sup- 
port. The lifting screw supports the mov- 
able bracket used to raise and lower the 
load.- The bracket is braced by a top 
roller support at the front of the machine 
and a bottom roller at the rear. 

The base of the jack has a projecting 
foot which extends under the coach or 
locomotive a greater distance than the 
bracket that supports the load. For this 


A high lift jack installation in a repair yard where car work is done 
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reason, and because of the width of the 
base, a safe footing is provided during 
raising operations. 

A forked crank located near the base 
of the screw is brought into action when 
the lifting bracket reaches the lower ex- 
tremity of its travel. The bracket presses 
the fork down, thereby forcing the two 
large rear wheels onto the ground and 
raising the toe of the base an inch above 
the ground, so the jack rests on the wheels. 
This permits the jack to be pulled along 
the ground to any location. When the jack 
is in position for lifting, the bracket is 
raised by the rotation of the screw, thereby 
disengaging the fork and freeing the 
wheels, so that the jack rests on its base. 
Any small strain adjacent to the small 
front wheels is absorbed by two helical 
springs located in a vertical position above 
the wheels. 

Each jack is equipped with an electric 
motor and silent chain drive which oper- 
ates the worm gearing for rotating the 
screw. The lifting bracket rests on a 
bronze jack nut through which the hoist 
screw passes. This nut moves up and 
down, depending on the direction of rota- 
tion of the hoist screw, and carries the 
bracket with it. 

Top and bottom limit switches automatic- 
ally cut out the motor for high and low 
limits of travel. A master control permits 
the operation of two or four jacks at one 
time from one push button station. 

From a single push button control sta- 
tion, the operator can raise or lower any 
individual jack, one pair of jacks, or four 
jacks in unison. By using electric power, 
uniform speed is obtained in raising and 
lowering all jacks. 

When the lifting bracket is in its lowest 
Position, the base of the jack then rests 
on two large rear wheels and a small pair 
of pivoted wheels loated in front, used for 
steering. Thus supported, the jack can be 
wheeled to any location by means of a 
handle attached to the jack at a point be- 
tween the two small pivoted wheels. The 
wheels are equipped with roller bearings, 
making it possible for one man to move 
the jack. 

To lift one end of a car or Diesel-elec- 

tric locomotive, two jacks are rolled to the 
vehicle—one on each side—and located usu- 
ally at the ends of the bolsters. The power 
cable is plugged in and each jack operated 
separately until its lifting bracket is bear- 
ing against the jacking pad at the side sill 
and is taking the load. The jacks are 
then so connected electrically that both 
operate as one, and their brackets are made 
to elevate as one, raising the body high 
enough to allow the trucks to be rolled 
out. If other trucks are to be applied at 
once, the cars can rest on the jacks, since 
it is safer there than on the usual types of 
Car supports. 
_ The same course is followed when four 
Jacks are used for raising cars, locomo- 
tives or tenders. After the load has been 
raised, other means may be used for sup- 
Porting the load, thereby releasing the 
jacks for other work. The jacks may then 
be lowered to the point where their bases 
are automatically raised from the ground, 
Placing the weight of each jack on the 
wheels. This allows the jacks to be pulled 
elsewhere for work on other equipment. 
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The spindle head of the Doall precision surface grinder 


Precision Grinder Has 
Many Conveniences 


In the spindle-head assembly of the new 
Doall precision surface grinder are several 
exclusive features, such as built-in flush 
lighting, directed where it is needed; dial 
indicator giving direct measurement be- 
tween wheel and work in tenths; and an 
adjustable dust or splash guard which can 
be set close to the work and adjusted as 
the wheel wears. Precision ball bearings 
carried in a heat-treated forged and ground 
S. A. E. 3140 quill make up the heart of 
this assembly. 

The wheel guard rotates and can be 
locked in any position when using a tan- 
gent-to-radius wheel dresser. The hand- 
wheel is graduated in half thousandths and 
has an auxiliary vernier adjustment for 
feeding in tenths. The handwheel is fur- 
nished in dull chrome with enamel-filled 
graduations to insure against rust from 
perspiration or coolant. The dull chrome 
finish also makes an ideal surface on which 
to mark settings with a lead pencil. 

The machine is the product of Con- 
tinental Machines, Inc., Minneapolis, Minn. 


Improved Designs of 
Milling Machines 


Among the recent additions to the line of 
Milwaukee milling machines manufactured 
by Kearney & Trecker Corporation, Mil- 
waukee, Wis., are the Nos. 4K and 5H 
series of plain, universal and vertical ma- 
chines. 

The No. 4K machines are heavy-duty 
models, having increased range, improved 
controls, hydraulicly actuated starting lev- 
ers which are duplicated for the front and 
rear, pressure lubrication and structural 
refinements. The working surface of the 


table is 82 in. by 18 in. Longitudinal pow- 
er feed of 42 in. is supplied, together with 
14 in. of power feed for the cross move- 
ment and 20 in. for the vertical. Twenty- 
four speeds are provided between 13 and 
1,300 r. p. m. Rotation of the spindle is 
provided either forward or reverse under 
the control of a directional lever. Thirty- 
two feeds are available in a longitudinal 
and cross range of % in. to 60 in. per min. 
at a vertical rate of % in. to 30 in. per 
min. A rapid traverse of 150 in. per min. 
for longitudinal and cross rate and 75 in. 


One of the improved type Milwaukee horizontal 
millers 


per min. for the vertical range is standard 
on these machines. These machines are 
powered with 15-hp. or 20-hp. motors. 
Designed on the same principles of the 
4K machines the No. 5H models have in- 


'383 


creased working range of the table. The 
working surface over all is 94 in. by 18 
in. Power feed ranges are provided as fol- 
lows: longitudinal power feed, front and 
rear control 52 in. ; cross power feed, front 
and rear control 16 in. ; and vertical power 
feed, front and rear control 20 in. The 


horizontal types of Model H machines are 
nearly 71 in. high, while the vertical model 


abrasive is cycled through the machine to 
a hopper, directly above for subsequent re- 
turn to the unit. 

Flues are carried through the blast on 
dished, skewed-roll conveyors which rotate 
the flues and advance them through the 
blast at a controlled rate of speed. The 
conveyor is equipped with a variable-speed 
drive so that the speed of travel through 


Flues are cleaned with metallic abrasive at a speed of 20 to 30 ft. per min. 


is 89 in. high. The double overarms on 
horizontal machines consist of two solid 
steel bars each 534 in. diameter. There 
are twenty-four speeds ranging from 13 to 
1,300 r. p. m. and 32 feeds in the longitudi- 
nal and cross ranges from 1.4 in. to 60 in. 
per min. at a vertical rate of % in. to 30 
in. per min. Lubrication for the column 
and knee, and for the dividing head on 
vertical machines, is taken care of by in- 
dividual oil pumps located in these re- 
spective parts. 


Flue Cleaner 
Requires No Air 


A simplified flue cleaning machine known 
as the Ryerson-American-Wheelabrator is 
now available through Joseph T. Ryerson 
& Son, Inc, Chicago. It is a fast cleaning 
unit requiring no air pressure, thereby 
eliminating the most costly factor in oper- 
ating blasting equipment. Essentially the 
machine consists of an enclosed cabinet, 
an abrasive throwing unit, an abrasive 
cycling system, and a conveyor to carry 
the flues through the blast. ` 

The blasting unit consists of a bladed 
wheel revolving at high speed to throw 
metallic abrasive against the work at the 
most advantageous cleaning angle. After 
being expelled against the boiler flues, the 
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the blast can be varied according to the 
scale condition on the tubes. Under a 
normal scale condition, the flues are 
cleaned at a speed of approximately 20 
to 30 ft. per min., at which the average 
length of boiler flue can be cleaned in less 
than one minute. The simplicity of the 
cleaning method and the speed of cleaning 
is said to make it possible for each boiler 
flue to be kept in good condition at low 
cost. 

The new machine is furnished complete 
with necessary exhaust fan, dust clean- 
ing units, dust bags and power shakers. 


A Portable 
Electric Welder 


The photograph shows a two-wheel, 
lightweight  pneumatic-tired trailer for 
mounting arc-welding machines to permit 
easy, fast portability in the shop or yard 
which has recently been introduced by the 
Lincoln Electric Company, Cleveland, 
Ohio. 

Designed for mounting either Lincoln 
S. A. E. 200- to 600-ampere a.c. motor- 
driven or type SA-200 special engine- 
driven arc welders, the new unit can be 
hitched to an industrial truck or moved 
readily by hand by virtue of its low under- 
slung construction, narrow  3l-in. tread 
and method of balancing. Mounting is 
readily accomplished by means of four 
bolts in the frame of the trailer which 
register with holes in lugs on the welding 
machine. .A hand-operated ratchet arrange- 
ment for locking the support arm in posi- 
tion is provided in the combination tow 
bar and standing support. 


Light two-wheel trailer for Lincoln welder 


(Turn to next left-hand page) 
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How to get the 
MAXIMUM SERVICE LIFE 


from your 
CHILLED CAR 
WHEELS 


Based on data com- 
piled from visits to 
more than 250 wheel shops and the coopera- 


SUA RE tion of 87 others in answering questions con- 


CHAPTER IV 
WHEEL PRESS OPERATIONS 
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cerning mounting of both new and second 
MACHINING OF WHEELS 


hand wheels, this manual of wheel shop 
practice will help your men do a better job 
...thereby increasing service life of both 


axles and wheels. 


CHAPTER V 
2 Enne Ано CORRECTING EQUIPMENT 


Copies of “Wheel Shop Practice" 
may be obtained without cost from 
our Chicago office. Every wheel 
shop foreman needs one. 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 
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High Spots in 


Railway Affairs... 


St. Lawrence Project 


The Administration is apparently deter- 
mined to have its way with the St. Law- 
rence seaway and power project. The 
latest movement, made at the request of 
President Roosevelt, is to include it in the 
Rivers and Harbors Bill. The President, 
in asking that this procedure be followed, 
said, “You know how I had counted upon 
getting the St. Lawrence project started 
this year, in order to get power as soon 
as possible for the defense program. I 
have come to the conclusion that the best 
way to expedite the matter is to include 
it as one of the projects in the Rivers 
and Harbors Bill.” Dr. Julius H. Parme- 
lee, director of the Bureau of Railway 
Economics of the Association of American 
Railroads, told the House Rivers and Har- 
bors Committee that, “If the project was 
completed, railroad revenues would decline 
at least $105,000,000 a year, due to direct 
diversion of traffic to the waterway and to 
the drop in coal tonnage shipped by rail.” 
J. G. Luhrsen, executive secretary of the 
Railway Labor Executives Association, ad- 
vised the committee that the project has 
“every element of; preponderance of evil, 
rather than good, for the American people 
as a whole.” 


Transport 
Board Confirmed 


The Transportation Act of 1940 provided 
for the appointment by the President of a 
Transport Board to study and report on 
the various types of transportation with a 
view to using them in such a combination 
as to develop an adequate national trans- 
portation system. The President named 
a board on March 20. The Senate was 
not impressed by the personnel and took 
no action. On April 29 the President 
withdrew the name of Wayne Coy, and 
.again, on July 24, that of Charles West, 
but leaving for consideration by the Senate 
the name of Nelson Lee Smith, chairman 
of the New Hampshire Public Service 
Commission. At the same time he nomi- 
nated C. E. Childe of Omaha, Neb., and 
Robert E. Webb, chairman of the Ken- 
tucky Railroad Commission. These nomi- 
nations were confirmed by the Senate on 
August 11. While Messrs. Smith and 
Webb have had no experience on the prac- 
tical side of transportation, they have 
served several years cach on their respec- 
tive state commissions, and have the repu- 
tation of being hard workers and consci- 
entious public servants. Smith got his 
start as a college teacher of economics 
and Webb as a lawyer. С. E. Childe 
started on the Chicago, Burlington. & 
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Quincy as a station helper, telegraph oper- 
ator and clerk. Later he was accociated 
with the traffic bureaus of the Chambers 
of Commerce of Omaha and Sioux City. 
He has been active in the National In- 
dustrial Traffic League, serving at one 
time as its president. Since 1934 he has 
been engaged in private practice as a 
transportation counsel. For many years, 
however, he has been closely identified with 
the inland waterway interests. Senator 
Reed, of Kansas, opposed his confirmation 
strongly because "he has been a traffic 
adviser and lobbyist for inland waterway 
interests and has shown bias and preju- 
dice in hearings before our committee, 
which are of record." 


Continuous Welded Rail 


In a paper before the Metropolitan Main- 
tenance of Way Club, P. O. Ferris, chief 
engineer, Delaware & Hudson, reviewed 
the experience of that road with continu- 
ous welded rail. The first installations 
were made seven years ago. Among other 
advantages it reduces the cost of track 
maintenance, lengthens the life of the rail, 
eliminates the necessity of bonding joints 
and makes for better conductivity in track 
circuits, insures smoother riding track and 
lowers the cost of maintaining alinement 
and suríace. 


Wheat Movement 


The railroads have been disappointed at 
the amount of wheat movement they have 
been asked to handle. They have had 
ample cars available, but the storage facil- 
ities throughout the country are jammed 
with the carry-over from last year's har- 
vest and this year's carly crop. The Car 
Service Division, therefore, has been 
forced to place embargoes on the move- 
ment of wheat. In explaining this, in the 
case of the Pacific Northwest, it an- 
nounced, “This is a defense measure. We 
cannot permit cars needed for defense 
trafic to be used’ as wheat warehouses. 
The normal movement of grain is not af- 
fected, as there is no ban on grain that is 
sold and can be moved. The government 
is in full accord with the plan and the 
northwest mills and grain interests have 
requested the embargo.” The wheat crop 
in the state of Washington is double its 
normal size; at one of the wheat growing 
centers in the state, Lind, it is said there 
are more than 100,000 bushels of wheat 
piled on the ground because of lack of 
storage space. 


(Turn to next left-hand page) 


Railroad Employees 
Contribution to British 


As the months have passed, the mov- 
ment by railway employees to raise fund: 
for the British war relief has grow 
steadily and rapidly. Employees of t: 
Central Railroad of New Jersey have pr- 
vided five ambulances, the Reading Com- 
pany a substantial number, the St. Lous- 
San Francisco two, and at present a driv: 
is on among the employees of the Lehigh 
Valley to contribute one per cent of the: 
salaries for one month. According w 
Mrs. W. A. Deems, assistant executive 
secretary, British-American Ambalan 
Corps, New York, the credit for the farg- 
est single donation from any one ratiroac 
goes to the Baltimore & Ohio. Its tet 
contribution has exceeded $78,000. Of this 
amount $65,000 was expended for a flyir: 
ambulance, which was dedicated om. Мау 
19. In addition a home has been prowide: 
for evacuated children at St. Just, Corn- 
wall, and 500 radio sets have been sup- 
plied for British railroad employees ca 
duty at lonely and isolated points. 


Washing Machines 


What would it mean if there was a power- 
driven washing machine in every family ia 
the United States? Or any one of a num- 
ber oí similar useful labor-saving devices: 
When we get caught up on the production 
of materials and equipment for our national 
defense program and war supplies, we 
must find ways and means of keeping our 
people employed, but not at the expense of 
the taxpayer—he will have more than he 
can do in settling the public debt incurred 
on so colossal a scale in these recent years. 
Yet there will be ample plant capacity and 
available power and materials, and skilled 
and semi-skilled labor to provide for the 
comfort and convenience of all of our 
people if we can make the best use of these 
facilities. It involves low cost production 
and cheap and efficient means of transpor- 
tation and distribution. It would seem also 
to require a more even distribution of the 
national income. It is no simple problem. 
and yet American ingenuity should be able 
to find a reasonable solution; as a matter 
of fact, we have been making slow but 
steady progress in the right direction for 
several decades. It must be on another 
basis, however, than the building oí more 
and more public works and the further 
piling up of our national debt. The best 
minds in America—not politicians, but 
statesmen, businessmen, industrialists, f- 
nanciers, engineers, economists, etc., should 
be put to work on the task. 
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IT WILL NEVER BE SEEN BY THE PUBLIC 
... yet no other part will have a higher finish 


The public looks at the outside and is satisfied if appear- 
ances are pleasing, but you can't fool steam. That is why 
all working parts of Lima locomotives are built with such 
careful adherence to exact dimensions and specifications. 


It is through such attention to detail, that Lima has earned 
for itself its enviable reputation as a builder of long-life, 
economical power ... Power that not only looks good 
outside . . . but looks even better inside where it counts. 


LIMA 
LIMA LOCOMOTIVE WORKS, & LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 


INCORPORATED 


September, 194] 38 
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No Mechanical Division 
Meeting in 1942 


IN view of present heavy demands on the 
time of mechanical department officers in 
performing duties on their individual roads 
and the probability that these demands will 
be intensified in the ensuing months, it 
has been deemed expedient to eliminate the 
annual meeting of the Association of 
American Railroads, Mechanical Division, 
for 1942. In place thereof, there will be a 
meeting of the general committee and the 
chairmen of standing committees. 


All Steel Under Full 
Priority Control 


Steet in all its forms, including alloy 
steel, was placed under full priority control 
on August 9 in an order issued by E. R. 
Stettinius, Jr., director of priorities, Office 
of Production Management. Because the 
basic provision of the order is "that all de- 
fense orders must be filled ahead of non- 
defense orders," officers of the Association 
of American Railroads expect that one 
result will be an improvement in the situ- 
ation with respect to deliveries of steel to 
car builders whose operations have been 
curtailed by shortages. 

With the A-3 rating assigned them, ma- 
terials for cars and locomotives qualify as 
defense materials at a relatively high place 
on the scale; anything with a rating of 
A 10 or higher is called a defense order. 
As the OPM statement put it, "defense 
orders include contracts or orders for the 
Army or Navy, for certain other govern- 
ment agencies, for Great Britain or any 
other lend-lease country, or any order to 
which a preference rating of A-10 or 
higher is assigned." 

As noted above, the order places all iron 
and steel products under mandatory pri- 
orities; and while alloy steels are thus 
included, a separate order will be issued 
giving details of the regulations applying 
to alloys. А similar order putting pig 
iron under full control was issued August 
6. "The steel order contains a six-point 
formula providing for the acceptance of de- 
fense orders. Among other things the pro- 
ducers must file monthly reports with the 
Division of Priorities. If defense orders 
are rejected or delivery is delayed un- 
reasonably, the customer may bring those 
matters to the attention of the Division. 
Effective September 1, purchase orders 
for steel must be accompanied by a special 
form (PD-73) obtainable from steel pro- 
ducing companies setting forth the pur- 
pose for which the ordered material will 
be used. The Director of Priorities may 
direct producers to make deliveries of steel 
in fulfillment of special defense needs; he 
may require them to modify production 
schedules; and he may allocate purchase 
orders to particular producers. 
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In line with the A. A. R. view mentioned 
at the outset, it was stated at OPM that 
one effect of the order was expected to be 
a more speedy release of plates to builders 
of railway equipment. In this connection 
OPM's Division of Production announced 
on August 7 that OPM Director General 
Knudsen had recommended to Federal 
Loan Administrator Jones federal finan- 
cing for the construction of a 780,000-ton 
plate mill at the Sparrows Point, Md., 
plant of the Bethlehem Steel Company. 
Eugene G. Grace, president of Bethlehem, 
the announcement said, "submitted the pro- 
gram to OPM as a partial solution of the 
critical plate situation growing out of the 
naval and merchant ship construction pro- 
grams, railroad car building, and other 
defense undertakings." : 

Meanwhile Priorities Director Stetti- 
nius has also announced a new Mainte- 
nance and Repairs Rating Plan to assure 
"a steady flow of maintenance and repair 
parts to essential industries." 'The plan is 
applicable at once to nine industries, in- 
cluding the railroads, and "common car- 
rier passenger transportation by urban, 
suburban, and interurban electric rail- 
ways." As noted in the August Railway 
Mechanical Engineer, page 329, the Office 
of Price Administration and Civilian Sup- 
ply had previously promulgated an alloca- 
tion program covering repair and main- 
tenance materials for 26 industries includ- 
ing the railroads. 

Under the OPM plan, the repair mate- 


rials will get an A-10 rating, which, as 
noted above, is the lowest in the defense 
category. However, a special emergency 
rating of A-l-a may be assigned “in cases 
of extreme emergency,” but only when tel- 
egraphic applications have been granted: 
and such applications will be granted “only 
in especially urgent cases, such as sudden 
breakdown, accident, fire or storm dam- 
age. The A-10 rating available on the 
repair parts will not come automatically: 
it must be applied for on Form PD-6/. 
Moreover, it can be applied only to deliv- 
eries of maintenance and repair parts, ani 
may not be used to obtain materials flow- 
ing into production, "excess" inventories 
of parts, or materials for plant expansion. 


B.&.O. Inaugurates Diesel Service 
to Detroit 


FOLLOWING initiation and christening 
ceremonies, the newly equipped Ambassa- 
dor train of the Baltimore & Ohio leit 
Detroit, Mich., on July 29, on its initial 
run to Washington, D. C., powered with 
a 4,000-hp. Diesel-electric locomotive, buil: 
by the Electro-Motive Corporation, sub- 
sidiary of General Motors. This is be- 
lieved to be the first use of a Diesel-elec- 
tric passenger locomotive in the state oi 
Michigan and the employment of this type 
of power on the Ambassador is accom- 


(Continued on next left-hand page) 


R. B. White, president of the Baltimore & Ohio, personally took delivery of the new 4,000-hp. 
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panied by a 30-min. reduction in. running 
time between Detroit and Washington. 

Preceding the dedication, a luncheon was 
held at the Hotel Statler, Detroit, attended 
by about 400, including state and city of- 
ficials, representatives of the business in- 
terests of the city and executive. officers 
of the Baltimore & Ohio, General Motors 
and the Electro-Motive Corporation. The 
two principal addresses were made by R. 
P. White, president, Baltimore & Ohio, 
and C. F. Kettering, vice-president, Gen- 
eral. Motors. + 

The christening exercises were con- 
ducted at the Fort St. Union Depot, where 
Helene Prescott, 9-year-old daughter of 
Frank Prescott, Electro-Motive vice-presi- 
dent, named the locomotive “Ambassador.” 


A.C.F. Turns Out 1000th Tank 


Тик American Car and Foundry Com- 
pany, on August 2, celebrated the produc- 
tion of its 1.000 12-ton light combat 
tank with a parade and sham battle at 
Berwick, Pa. Fifty-five hundred employ- 
ees marched in the parade which was led 
by the 1,000th tank dressed in white 
enamel. Twenty-nine fife and drum corps 
from Berwick and surrounding towns sup- 
plied martial music. 

After the parade the tank was turned 
over to the Army by Charles J. Hardy, 
president of the American Car and Foun- 
dry Company. А sham battle was then 
staged at the Berwick airport field. Fif- 
teen tanks participated in a realistic com- 
bat in which a fort and a number of pill- 
boxes were destroyed. The car manufac- 
uring company is now rolling off these 
12-ton tanks at the rate of 14 per day, 
or one every 45 min. To provide facilities 
for manufacture of tanks, the American 
Car and Foundry Company financed the 
expansion of its plants to the extent of 
$3,000,000, including addition of 32 fur- 
naces for the heat-treating of armor plate. 
The original order for 329 tanks was com- 
pleted two weeks ahead of schedule. Total 
orders, including a recent one for 629, 
comprise 4,685 light combat tanks. 


OPACS Allocation Program for 
Air-Conditioning Refrigerant 


ALLOCATION of available supplies of 
Freon refrigerant gases to users and man- 
ufacturers of civilian refrigeration and air- 
conditioning equipment, "including railroad 
cars," is directed in a program announced 
August 19 by the Office of Price Adminis- 
tration and Civilian Supply. "Heavy de- 
fense needs for this basic chemical have 
caused a shortage in many of its deriva- 
tives,” the OPACS announcement said. 

A senior classification is assigned in the 
program to maintenance of all types of re- 
frigerating equipment now operating and 
existing air-conditioning equipment in hos- 
pitals, clinics, and  sanitoria requiring 
Freon refrigerants. Maintenance of indus- 
trial air-conditioning equipment already 
installed, including that of the railroads, 
ranks next in preference, followed by main- 

(Continued on next left-hand page) 
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Orders and Inquiries for New Equipment Placed 
Since the Closing of the August Issue 


Locomotives 


Type of Loco, 
S400-hp. Diesel-elec. 
Ou hp, Diesel-clec. 
снн. Вр. 
ont-hp,. Dieselelec. sw. 
кн. р. Diesel-elee. 
бео. һр. Diescl-elec. 
ес. һр. Diesel-elec. 
oot hp. Diescl-elec. 


44-ton Diescl-elec. 
5хлоп hireless 


sw. 


3.000-hp.. Diesel-clec. pass. 


2-8-4 steam 


2-8.) steam 

660 hp, Diesel-elec. 
lo00-hp. Diesel-elee. f 
1,000-5p. Diesel-elec. 
2852 steam 
1,000 hp, Diesel-elec. 

660 -hp.. Diesel-elec. 
Steam-turbine- pass. 
Steam freight 


1,600-hp. Diesel elec. 
4 5.4 steam 
1,000-hp.. Diesel-elec. s 


Diesel-elec. 
Diesel-elec. 


1,000-hp, 
660-hp. 


1,000-hp. 
1,000-hp. 
660-hp. 
660-hp. 
1.000-hp. 
1,000-hp. 
660-hp. 
1,000-hp. 


Diesel-elec. 
Diesel-elec. 
Diesel-elec. 
Diesel-elec. 
Diesel-elec. 
Diesel-elec. 
Diesel-elec 
Diesel-elec. 
660-hp.. Diesel-elec. 
1,000-hp, Diesel-elec. 
1.000-hp. Diesel-elec. 
45-ton Biesel-clec. 
44-ton Diescl-elec. 
600-hp. Diesel-elec. sw. 
600-hp. Diesel-elec. sw. 


Car ORDERS 


Type of Cars 
70-ton covered hopper 
50-ton auto box 
Refrigerator 
50-ton box 
50-ton box 
Ore 


50-ton box 


Depressed-center flat 
Caboose 

11,000-gal. tank 
Refrigerator 
Cabooses 


70-ton covered hopper 
50-ton box 

50-ton drop-end gondolas 
50-ton auto 

Gondolas 

Dump cars 

Tank 

50-ton flat 

40-ton fire control 


Freicut-Car INQUIRIES 


50-ton merchandise 
50-ton box 


PassENGER-CaAR ORDERS 


Type of Car 
Sleepin 
Hospita 


PasskNGER-CAaR. INQUIRIES 


No. of 
Road Locos. 
Atehison. Topeka N Santa Fe ...... БЫ 
Во КА. о Саам oo... eee 1 
Central of Gear ............... 1 
1 
Central of New Jersey зона 2 
2 
4 
2 
Chicago, Milwaukee, 
tz coil oS Pcie a aged у Е 2 
Urucible Steel Con oo. eee 1 
Louisville & Nashville oo... 2.0000. x 
14 
Mysore Iron. & Steel 
Works of India oo... 20.2... eee 1 
Newourg A South Shore 4 
1 
New York, Susquehanna & Western 2 
Norfolk. & Western ЛЫ ДЫн ачыкы аля 104 
Patapsea & Black Rivers ........... 1 
1 
l'eunsylyanta: sa cee cok erie aes 1 
1 
Philadelphia, Bethlehem & New 
Taie itive gases sce, Pes wet cal tae Ke 1 
Richmond, Fredericksburg & Potomac 6 
St. Louts-San Капас esaeas rows 5 
Sovthern Ry System: 
Sather Ry; 22.6 des 2 
1 
Cincinnati, New Orleans & Texas 
Pace iae T eremo hpc choy a 7 
3 
2 
Alabama Grt. Southern 3 
New Orleans Terminal Е 
Terminal К. R. Assn. of St. Louis. 3 
> 
3 
2 
Union Pacific oo... cee eese 255 
Union Railroad ускене буша 4 
United States Army .............. 1 
2 
Wabash Storie tien dane ed bade nae 1 
1 
FREIGHT 
No. of 
Road Cars 
Akron, Canton & Youngstown ...... 15 
Atlantic Coast Line .............. 30 
Burlington Refrigerator Express Co. 300 
Chicago & North Western,....... . 675 
700 
\ 250 
Chicago, St. Paul, Minneapolis & 
Omaha onc cc ышын Пын кк Жы 500 
Cincinnati, New Orleans & Texas 
Pacific а dee dere 2 
Denver & Rio Grande Western..... 10 
du Pont, E. L, de Nemours & Co.. 100 
Fruit Growers Express Co... 900 
Lehigh Valley .............. 2 
Minneapolis, St. Paul & Sault St 
Маг. derer DARE EE 5 
Missouri & Arkansas ............. 100 
New York, Chicago & St. Louis.... m 
1 
South African Rys. & Harbours... 1,000 
United States Army .............. ve 
5006 
16 
United States War Dept........... 29 
Chicago Great Western ........... 200 
National Rys. of Mexico .......... 1.0001 
No. of 
Road Cars 
Pullman Co. ..................... 6 
United States War Dept........... 2 
National Rys. of Mexico........... 16 
40 


First-class coach 
Second-class coach 
Express-baggage 


Diesel-elec. sw. l 


Va 


Builder 
Electro-Motive Corp. 
American Loco. Co. 
Electro-Motive Corp. 


Electro- Motive Corp. 


Baldwin Loco. Wks. 
American Loco. Co. 


General Electric Co. 
Heisler Loco. Wks. 
Electro-Motive Corp. 
Raldwin Loco. Wks. 


Baldwin Loco. Wks. 
American Loco. Co. 


American Loco. Co. 
Company shops 


Baldwin Loco. Wks. 


Company shops 


Flectro-Motive Corp. 
Baldwin Loco. Wks. 
Baldwin Loco. Wks. 


Electro-Motive Corp. 
American Loco. Co. 


Electro-Motive Corp. 


American Loco. Co. 


American Loco. Co. 
Electro-Motive Corp. 


American Loco. Co. 


Baldwin Loco. Wks. 


Electro-Motive Corp. 
Baldwin Loco. Wks. 
General Electric Co. 


Electro-Motive Corp. 
Baldwin Loco. Wks. 


Builder _ 
American Car & Fdy. Co. 
Pull..Std. Car Mfg. Co. 
Company shops 
Pull.-Std. Car Mfg. Co. 
American Car & Fdy. Co. 
Bethlehem Steel Co. 


Gen. Amer. Trans. Corp. 


Company shops 
Bethlehem Steel Co. 
American Car & Fdy. Co. 
Company shops 
Company shops 


American Car & Fdy. Co. 
American Car & Fdy. Co. 
Greenville Steel Car Co. 
Ralston Steel Car Co. 
Canadian Car & Fdy. 
Western-Austin Co. 
Gen. Amer. Trans. Corp. 
Haffner-Thrall Car Co. 
Greenville Steel Car Co. 


Builder 


Pull.-Std. Car Mfg. Со. 
Haffner-Thrall Car Co. 


1 Total estimated cost. $7.000,000. Each of the 15 locomotives will comprise four sections of 


1,350-hp. each. 


These locomotives are in addition to five 5.400-hp. units for this road, two oi which 


were ordered last year and are now in service, and three of which were ordered earlier this year and 
are now being delivered. When the additional 15 units are placed in service, the Santa Fe will have 
a fleet of Diesel-electric freight locomotives having a combined total of 108,000-hp. 


2The company has also received delivery of one 600-hp. 


same builder. А 
? Delivery received. 


Diesel-electric locomotive from the 


‘These are in addition to six locomotives of the same class ordered in March but not reported 
in the Railway Mechanical Engincer, The company is now working on five Class J passenger loco- 
motives of the 4-8-4 type, ordered in December, 1940, which it expects to complete between now 


and late 1941 or early 1942. 
per month thereafter. 


. Each of the locomotives will be nearly 45-ft. long, weigh 125 tons and be equip 
General Motors Diesel engine of twelve cylinders. 


tives per month beginning in April, 1942. 


* Cost, $1,287.000. 


* In addition to 1,000, order for which was noted in the August issue. 


Delivery is expected at the rate o 
Cost of the order is estimated at about $2,000,000. 


The 16 Mallet engines will be turned out at the rate of about one 


d with onc 
six locomo- 
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pense, by skimping on the Arch, blind you to 
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tenance of other air-conditioning equip- 
ment, then by manufacture of new refri- 
geration and air-conditioning equipment. 
“Current supplies of Freon,” OPACS said, 
“are expected to be adequate for the main- 
tenance of all installed refrigeration and 
air-conditioning equipment, but some de- 
liveries for new units may have to be 
deferred until the summer ice cream and 
air-conditioning season is passed.” 


Management and Labor to 
Cooperate with OPM 


THe railroads and railroad labor will co- 
operate with the Office of Production Man- 
agement in meeting a shortage of skilled 
men in defense industries to the extent that 
they can do so without impairing the ability 
of the railroads to meet essential demands 
of transportation, according to a joint an- 
nouncement issued on July 29 by J. J. 
Pelley, president of the Association of 
American Railroads, and B. M. Jewell, 
president of the Railway Employees De- 
partment of the American Federation of 
Labor. 

Following meetings between representa- 
tives of the O. P. M., of the railroads, and 
of the railroad labor organizations most 
concerned, continues the announcement, 
Sidney Hillman, associate director of O. 
P. M., has been advised that the railroads 
and railroad labor will do what they can 
to help the general defense movement, 
keeping in mind their "first duty to make 
sure that there is no shortage of railroad 
transportation during this emergency.” 

In a statement issued after the meetings, 
which were held in Chicago on July 22, 
Ralph Budd, transportation member of the 
National Defense Advisory Commission, 
opposed the proposed transfer of some 100,- 
000 railroad mechanics to the shipbuilding 
and aircraft industries. Mr. Budd's state- 
ment is elaborated in another item in this 
issue. 

The joint statement goes on to say that 
Mr. Pelley and Mr. Jewell have placed the 
situation before the individual railroads 
and the local organizations of the railroad 
crafts affected, to determine what can be 
done in each individual situation toward 
releasing to defense industries fully skilled 
men, with proper protection of their em- 
ployment rights on the railroads. 

In discussions with the railroad repre- 
sentatives, continues the statement, Eli L. 
Oliver, representing the labor division of 
OPM, made it clear that there was no 
intention to interfere with the ability of 
the railroads to continue to perform their 
transportation work, which is looked upon 
by the labor division of the OPM as 
being as essential to the defense program 
as the Army and Navy. However, says 
the statement, Mr. Oliver stated that the 


prospective shortage of 1,400,000 skilled ` 


men in defense industries has made it 
necessary to call upon other industries, 
essential as well as non-essential, to help 
out by permitting highly skilled men to 
leave their service temporarily for defense 
work, with protection of their seniority 
and other employment rights. 

The position taken by the railroads and 
the railroad employees, concludes the state- 


388 


ment, is in keeping with their joint pro- 
gram of aid to national defense, adopted 
in June, 1949, at the very beginning of the 
defense movement, in anticipation of pos- 
sible future shortages of skilled labor in 
industries manufacturing defense essentials. 


R. L. Kleine Receives 
50-Year Button 


To mark completion of a half century of 
service with the Pennsylvania, Rudolph L. 
Kleine, assistant chief of motive power— 
car, with headquarters at Philadelphia, Pa.. 
was presented with a 50-year gold button 
on August 18 by H. W. Jones, chief of 
motive power. Mr. Kleine's entire service 
has been spent in motive-power work and 
nearly all of it has been devoted to the de- 
sign, construction and repairing of íreight 
and passenger cars. After finishing his 


R. L. Kleine 


education at the Philadelphia Manual 
Training High School and at Drexel In- 
stitute, he entered the service of the Penn- 
sylvania at Philadelphia on August 17, 
1891, in the office of the superintendent of 
motive power of the Philadelphia, Balti- 
more & Washington, now the Southern 
General division. He was later appointed 
draftsman, and after being transferred to 
freight- and passenger-car repair work in 
the Wilmington (Del.) shops was promot- 
ed to foreman in 1900. He became gen- 
eral foreman of the Maryland division the 
following year, and one year later was 
transferred to Altoona, Pa., where he 
served successively as general car inspec- 
tor, assistant chief car inspector and chief 
car inspector. He was appointed assistant 
chief of motive power—car, of the Penn- 
sylvania, with headquarters in Philadel- 
phia, on March 1, 1920. 


A.A.R. Policy on Inspecting and 
Photographing Rail Facilities 


J. J. Petvey, president of the Associa- 
tion of American Railroads, has written to 
executives of member roads a letter answer- 
ing some of the more important questions 
which have come up in connection with the 
A. A. R. circular letters of February 19 
and March 26 with reference to the pres- 


ence of unauthorized persons upon railroad 
property, the photographing of railroad 
facilities, and the like. 

Mr. Pelley’s letter, dated July 15, states 
that the declared policy was not intended 
to discourage the operation of excursions 
of the rail-fan type, “provided such excur- 
sions do not include inspection of vital fa- 
cilities such as shops, freight terminals, 
docks, and the like.” 

With respect to inspection by the public 
of new passenger trains, new passenger 
stations and other facilities and equipment 
intended for public use, Mr. Pelley said 
"it was not the intention to suggest that 
there be any restrictions as to visiting 
facilities such as are commonly open to 
the public." Another question answered 
by Mr. Pelley was: “Is there any objec- 
tion to reliable publications taking general 
ground views of railway installations, 
operations and equipment which are not of 
a vital nature?" His answer is: "From 
the proper authorities here in Washing- 
ton, we are assured that there is no objec- 
tion to the taking of such pictures by 
reliable publications. We are further ad- 
vised, however, that the indiscriminate 
taking of photographs of railroad íacili- 
ties, such as yards, shops, tunnels, bridges 
and other vital areas is not desirable and 
should not be permitted." 


Railroad Mechanics Can't 
Be Spared Says Budd 


Raren Ворр, transportation commis- 
sioner of the National Defense Advisory 
Commission, believes that railroad me- 
chanics can make their best contribution 
to national defense by staying in railroad 
shops instead of going to the shipbuilding 
and aircraft industries. This view was 
expressed by Mr. Budd aíter a conference 
of railroad officers and railroad labor 
leaders called by Sidney Hillman, as- 
sociate director general of the Office oí 
Production Management, on July 22 at 
Chicago, "to consider the integration of 
railroad maintenance employees into the 
national defense labor program." 

“I have never heard of a suggestion 
more threatening to the transportation 
structure during the defense emergency." 
declared Mr. Budd, in commenting on 
Mr. Hillman's suggestion that some 100,- 
000 of the railroads' 400,000 maintenance 
workers be transferred to the shipbuilding 
and aircraft industries. “Railroads,” he 
continued, "not only cannot sacrifice man- 
power at this time but they need every 
available mechanical service if they are 
to escape being crippled." 

Mr. Budd then proceeded to point out 
that the railroads had taken more of the 
transportation burden than anyone thought 
they could, due largely to the taking off oí 
intercoastal and intracoastal ships and the 
large increase in the amount of iron ore 
being hauled. Moreover, said the Bur- 
lington president, the carriers are being 
hard-pressed because of their inability to 
get new cars on order due to the dií- 
ficulties of the car builders in obtaining 
the necessary steel. 

As an alternative, Mr. Budd suggested 
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that it would be better to take mechanics 
from another field of transportation, the 
motor car industry, than to take them from 
the railroads. These mechanics, he de- 
clared, could be just as easily trained for 
shipbuilding and aircraft work as could 
the railroad. mechanics, and the transfer 
would be much less dangerous to the wel- 
fare of the country and the defense pro- 
gram. 

The conference, according to Mr. Budd, 
who did not attend, took no action of any 
kind, but railroad representatives were 
united in demanding that no attempt be 
made to divert. their employees to any 
other industry at this time when railroad 
facilities are being taxed to the utmost. 


Equipment Purchasing and 
Modernization Programs 


-ltchison, Topeka & Santa Fe.—The 
Santa Fe has applied to the Interstate 
Commerce Commission. for authority to 
issue $20,000,000 of equipment. trust. cer- 
tificates, Series E, to be sold through 
competitive bidding at not less than par 
and accrued dividends at a rate to be 
stated in the bid. Proceeds will finance 
in part the acquisition of equipment esti- 
mated to cost $25,000,000, including 3,975 
freight cars, sixteen 5,400-h.p. Diesel-elec- 
tric freight locomotives and four 1,350- 
h.p. Diesel-electric freight locomotive sec- 
tions, and 59 lightweight passenger-train 
cars. The certificates will mature serially 
over a 10-year period— $2,000,000 on each 
September 10 írom 1942 to 1951. 

Atlantic Coast Line-Louisville & Nash- 
ville.—These roads have asked the Inter- 
state Commerce Commission for authority 
to assume liability for $1,720,000 of equip- 
ment trust certificates of the Clinchfield, 
maturing in 10 equal annual installments 
of $172,000 on August 15 in each of the 
years from 1942 to 1951, inclusive. The 
proceeds will be used as part of the pur- 
chase price of new equipment costing a 
total of $1,917,195 and consisting of eight 
steam, 4-6-6-4 freight locomotives; five 
all-steel, 34 ft. 3 in., covered hopper cars 
of 70 tons capacity; and seven all-stecl 
29 ft. 2 in, eight-wheel caboose cars. 


E. J. Kunsman, formerly with the 
Southern Pacific at Houston, Tex. has 
been appointed sales engineer of the Hoi- 
land Company, with headquarters at Chi- 
cago. 


* 

В. F. Goopricn Company.—L. L. Hor- 
chitz has been appointed manager oí the 
recently revised Los Angeles, Cal., district 
of the mechanical goods division of the 
B. F. Goodrich Company. Н. A. Shultz 
has been appointed branch manager at San 
Francisco, to succeed W. D. Rigdon, who 
has retired, and C. M. Christensen, man- 
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Chesapeake ¢ Ohio- The C. О. has 
asked the Interstate Commerce Commis- 
sion for authority to assume liability for 
$4,300,000. of. equipment trust certificates, 
maturing in 10 equal annual installments 
of $430,000. on August l in cach. of the 
years from 1942 to 1951, inclusive. The 
proceeds of the certificates, which will bear 
interest at a rate not to exceed three per 
cent, will be used as part of the purchase 
price of new equipment costing a total of 
$5,454,190, and consisting of 1,000. 50-ton, 
40 ft. 6 in, all-steel box cars, and 1,000 
S0-ton. all-steel hopper cars. 

The C. & О. also plans to ask for bids 
for the construction. of car repair facil- 
ities and additional test tracks at Newport 
News, Va, at estimated cost of $133,815 
and for additions and alterations to ware- 
houses at Norfolk, Va, at estimated cost 
of $75,000. 

Denver & Rio Grande Western. con- 
tract amounting to $48,825 has been award- 
ed the F. W. Miller. Heating Company, 
Chicago, for the installation of a direct 
steaming system and remodeling the boiler 
washing system at Salt Lake City, Utah. 
Plans arc also being made for the con- 
struction of inspection. pits for stream- 
lined. Diesel-powered trains at two impor- 
tant terminals at an estimated cost of 
$54,000. 

Missouri. Pacific Тһе Missouri. Pacific 
has been authorized by the District court 
to purchase 2,850 freight cars as follows: 

For Mussovrr 


750  S0.ton, 40'3-ft. box cars 
2500 $0-ton, 501 ,-ft. box cars 
500 7U-ton hoppers 
50 70-ton drop end coal cars 
50 5$0-ton flat cars 
For MissovgrTItriNois 
100 50-ton box cars 
50 50-ton low side flat bottom coal cars 
50  53-ton covered hoppers 
For Gurr Coast Lines 
250 50-ton box cars 
400 50-ton low side flat bottom coal cars 
50 50-ton flat cars 
Fog INTERNATIONAL-GREAT NORTHERN 
100  S0-ton hox cars 
200  50-ton low side flat bottom coal cars 
50 50-ton flat cars 


Pacrric 


Missouri-Kansas-Texas.— The M-K-T 
2,000-car rehabilitation program, reported 
in the August issue of the Railway Me- 
chanical Engincer, page 331, has been sup- 
plemented with a program calling for the 
rebuilding of an additional 500 box cars, 
the repair of 200 coal cars, the construc- 


Supply Trade Notes 


ager of the Denver, Col., district, to suc- 
ceed Max Schmidt, who remains on that 
district's staff in an advisory capacity. 


* 

C. W. PEARSALL, manager of distributor 
sales of the Ahlberg Bearing Company, 
Chicago has been promoted to the position 
of general sales manager. Mr. Pearsall 
entered the employ of the Ahlberg organi- 
zation in 1919 and since has served as a 
salesman in Chicago and Philadelphia. 
branch manager at Philadelphia and later 
at Chicago and then manager of distribu- 
tor sales. 
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tion of 00 caboose cars and the rebuilding 
of 52 company fuel oil tank cars. 

New Vork Central.— The. N. Y. C. is 
reported to be considering the purchase of 
some new passenger-train cars and the 
overhauling of about 100 coaches. 

New Vork, New Haven & Hartford. — 
Wet sand-handling equipment for steam 
driers at the Cedar Hill. enginehouse at 
New Haven, Conn, has been purchased 
from the Ross & White Co., Chicago. 

A contract. has. been awarded to the 
Foskett & Bishop Co. of New Haven, 
Conn. dor the construction. of  fueling 
facilites for. Diesel-electric locomotives at 
New Haven at estimated cost of $21,000. 

Union Pactfic—The Truscon Steel Com- 
pany, Youngstown, Ohio, has been award- 
ed a contract for the construction of three 
steel buildings at the Cheyenne. ( Wyo.) 
shops, which will cost approximately $465,- 
000 and will replace those destroyed by 
fire on May 19. The new buildings will 
consist of а 100-ft. by 176-ft. mill shop. 
а 9n-it. by 264-ft. wheel and tank shop, 
and a 40-ft. by 66-ft. grease house with 
basement. 


+400” Diesels Completed 
1,200,000 Miles 


Tue Diesel-electric locomotives which 
haul the “400” of the Chicago & North 
Western between Chicago and Minne- 
apolis, Minn., completed 1,200,000 miles of 
virtually uninterrupted service on July 1. 
During the 24 months that they have been 
in service they, with one exception, have 
not missed a single trip. This exception 
was one trip missed by one unit when it 
was held up for minor repairs. The loco- 
motives were placed in operation on June 1 
and 14, 1939, and since have been used on 
the "400" and the North Western Limited. 
On the “400” they operate on a schedule 
of 634 hr. for the 407 miles and on the 
North Western Limited on a schedule oí 
914 hr., with the result that, with the three 
hours in which they travel between the 
station and the yard at the terminals, they 
are in motion 19 hours out of 24 each day. 
On May 31, 1941, they had completed an 
official combined mileage of 1,144,799 miles. 


EvcENE RorH has been appointed dis- 
trict sales manager of the Vascoloy-Ramet 
Corporation, with headquarters at the com- 
pany's newly opened district sales engi- 
neering office at 50 Church st., New York. 


* 

A. J. ERLACHER, district sales manager 
for the J. G. Brill Company and the 
А. C. F. Motors Company in Pennsyl- 
vania, western Maryland, and southern 
New Jersey, has had his sales territory 
extended to include the states of North 
Carolina, South Carolina, Georgia, Ala- 
bama and Florida. 
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JosePH L. Bisest, former special re- 
search associate in engineering materials 
for the University of Illinois, has been 
appointed research and test engineer oí 


J. L. Bisesi 


the Waugh Laboratories, a division of the 
Waugh Equipment Company. Mr. Bisesi 
was born on July 29, 1901, in New York 
City. Upon graduation in 1923 from the 
University of Illinois, where he received 
the degree of bachelor of science in rail- 
way electrical engineering, Mr. Bisesi was 
employed by the New York Central 
as a draftsman, in which capacity he as- 
sisted in conducting tests to determine 
locomotive service requirements at various 
points on the line. He also assisted in 
writing specifications for electric and oil- 
electric locomotives and cars and in mak- 
ing cost studies for electrification at various 
points on the New York Central System. 
In 1926 he was engaged by Illinois Cen- 
tral as an electrical inspector on cars for 
the electrification of the Chicago terminal. 
In 1927 Mr. Bisesi was in charge of in- 
spection and tests of all electrical mate- 
rials on the Chicago, Rock Island and 
Pacific. He also assisted in the inspec- 
tion of other metallic and non-metallic ma- 
terials. In 1931 he returned to the Uni- 
versity of Illinois as special research as- 
sistant in engineering materials where, as 
a member of the staff of the Engineering 
Experiment Station, he was in charge of 
studies on non-destructive methods of de- 
tecting flaws in steel. This was part of a 
study of rails conducted under the auspices 
of the Association of American Railroads 
and the Technical Committee of Steel Man- 
ufacturers. In 1938 he was promoted by 
the university to special research asso- 
ciate in engineering materials. Mr. Bisesi 
received the degrees of electrical engineer 
in 1934 and master of science in electrical 
engineering in 1937. 
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Batpwin Locomotive Works.—Curtis 
G. Green, formerly with the Chicago and 
St. Louis, Mo., district offices of the Bald- 
win Locomotive Works, has been appointed 
manager in charge of Diesel-locomotive 
sales with headquarters at Eddystone, Pa. 
Arthur S. Goble, for many years con- 
nected with various sales activities of this 
company, has been appointed assistant 
manager of the Chicago district office. 
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Sipney D. Wirrtiaws, formerly vice- 
president in charge of steel sales for the 
Copperweld Steel Company, has been ap- 
pointed executive vice-president in charge 
of the company's Warren, Ohio, division. 


* 

Joun W. Converse, director of per- 
sonnel training for the Baldwin Locomo- 
tive Works, has been elected a member of 
the board of directors and executive coni- 
mittee of the General Steel Castings Cor- 
poration of Eddystone, Pa. 


* 

T. J. FLEMING, service engineer of 
Manning, Maxwell & Moore, Inc., has been 
appointed eastern representative of the 
Okadee Company and the Viloco Railway 
Equipment Company, Chicago, with head- 
quarters at Chicago. 


* 

CorPERwELD STEEL Company.—IVilliam 
J. MclIlvane has been appointed general 
manager of sales of the Copperweld divi- 
sion of the Copperweld Steel Company, 
succeeding Robert J. Frank. Mr. Mc- 
Ilvane was formerly eastern district man- 
ager and, later, sales promotion manager. 
Mr. Frank will continue as a vice-presi- 
dent and director of the company. 


* 

SarETY Car HrarING & LIGHTING Co., 
Inc.—Pearce Whetstone, sales representa- 
tive of the Safety Car Heating & Lighting 
Co, Inc, at Philadelphia, Pa. has been 
transferred to the San Francisco, Cal., of- 
fice where he will serve in a similar ca- 
pacity. Howard W. Keyser, who has been 
in the electrical operation department, will 
succeed Mr. Whetstone as sales represen- 
tative at Philadelphia. 


* 

AMERICAN Can AND Founpry Com- 
PANY.—F. A. Stevenson has been elected 
senior vice-president of the American Car 
& Foundry Co. He will continue in 
charge of operations as heretofore. W. L. 
Stancliffe, formerly manager of miscella- 
neous sales, has been elected vice-presi- 
dent in charge of miscellaneous and muni- 
tions sales. 


Mr. Stevenson has served his entire 
business career with the American Car 
and Foundry Company. Beginning as an 
apprentice at its Detroit, Mich., plant he 
soon was transferred, as master mechanic, 
to the plant at Berwick, Pa. Later he 
returned to Detroit as assistant general 
manager, and upon the abolition of the 
office of general manager, became assistant 
to William C. Dickerman, now president 
of the American Locomotive Company, but 
then vice-president in charge of operations 
of the American Car and Foundry Com- 
pany. During World War I Mr. Steven- 
son was in immediate charge of all of the 


Frederick A. Stevenson 


company's manufacturing operations at its 
plants at Detroit, Mich., and Buffalo and 
Depew, N. Y. Later he became first as- 
sistant vice-president and then vice-presi- 
dent in charge of operations, with head- 
quarters at New York. In his capacity 
as senior vice-president, he is now re- 
sponsible for the conduct of the company's 
large and varied manufacturing activities, 
not only as a builder of railroad equipment 
but also as a contributing factor in the 
program for preparedness in the national 
defense. Mr. Stevenson has been a mem- 
ber of the company's board of directors 
since 1929, 


ж ж ж 


All finishing operations, after heat-treating, are concentrated in this recent addition to 
the plant of the Greenfield Tap & Die Corporation, Greenfield, Mass.—The addition more 
than quadruples the company's gage-manufacturing facilities 


(Turn to second left-hand page) 
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ELECTRO-MOTIVE CORPORATIO! 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE, ILLINOIS, U. S 


EMC DIESELS 


Tue Sr. 10015 Car Company, St. Louis, 
Mo. is constructing three one-story brick 
and steel additions to its car-building 
plant. One building will be 232 ít. by 162 
ft.; the second, 300 ít. by 240 ít, and 
the third, 80 ft. by 232 ft. in area. 


* 

A. CHRISTIANSON has joined the staff 
of the O. C. Duryea Corporation as as- 
sistant to the president, with headquarters 
at Chicago. Mr. Christianson was former- 
ly chief engineer of the Standard Steel 
Car Company and, recently, consulting en- 
gineer of the Pullman-Standard Car Man- 
ufacturing Company. 


Obituary 


GEoncE V. MARTIN, sales representative, 
southern territory, of the National Malle- 
able & Steel Castings Co., died August 6 
in an automobile accident. He was 67 
years of age. Mr. Martin had been asso- 
ciated with the National Malleable & Steel 
Castings Company since 1904. Prior 
thereto he had been safety engineer with 
the Interstate Commerce Commission. 


* 

Epwarp Н. Dickinson, assistant to the 
vice-president of sales of the American 
Locomotive Company, whose death July 9 
was reported in the August issue of the 


General 


O. L. Dean, shop superintendent of the 
Bangor & Aroostook at Derby, Me., has 
been appointed acting mechanical superin- 
tendent at this point. 


Rav McBrian, engineer of tests of the 
Denver & Rio Grande Western at Den- 
ver, Colo, has had his title changed to 
engineer of standards and research. 


A. H. FIEDLER, general master me- 
chanic of the Northern Pacific, Eastern 
district, St. Paul, Minn., has had his title 
changed to assistant superintendent of mo- 
tive power. 


A. B. Сни.рѕ, mechanical engineer of 
the Northern Pacific, has been appointed 
chief mechanical engineer, with headquar- 
ters as before at St. Paul, Minn. 


J. B. Netsu, mechanical superintendent 
of the Northern Pacific, has been ap- 
pointed superintendent of motive power, 
with headquarters as before at St. Paul, 
Minn. 


E. L. Grimm, assistant to the vice-presi- 
dent, operating department, on the North- 
ern Pacific, at St. Paul, Minn., has had 
his title changed to general mechanical 
superintendent. 
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Railway Mechanical Engineer, began his 
career in 1884 as a messenger boy in the 
freight office of the Lake Shore & Michi- 
gan (now New York Central). He was 
appointed billing clerk in 1887 and pro- 
moted to cashier in 1890. Mr. Dickinson 


Edward H. Dickinson 


left this railway in 1895 to enter the em- 
ploy of the Brooks Locomotive Works at 
Dunkirk, N. Y., as assistant estimator, 
continuing in this capacity after that com- 
pany was absorbed by the American Loco- 
motive Company in 1901. In 1905 he was 


Personal Mention 


R. J. MarrHEWws, mechanical assistant 
of the Northern Pacific at St. Paul, Minn., 
has been appointed assistant to the general 
mechanical assistant at St. Paul. 


Е. R. Manor, general mechanical as- 
sistant of the Northern Pacific at St. Paul, 
Minn., has been appointed assistant gen- 
eral mechanical superintendent with head- 
quarters at St. Paul. 


C. D. Love, division master mechanic 
of the Louisville & Nashville with head- 
quarters at Nashville, Tenn., has been pro- 
moted to superintendent of the Louisville 
division at Louisville, Ky., Mr. Love was 
born at Knoxville, Tenn. and attended 
the University of Cincinnati. He entered 
railway service in November, 1909, as a 
laborer in the mechanical department of 
the L. & N. at Knoxville, later becoming 
a machinist apprentice. After completing 
his apprenticeship at Knoxville at Etowah, 
Tenn., he served as a machinist at Etowah, 
later being transferred to Covington, Ky. 
In the spring of 1919 Mr. Love was pro- 
moted to the position of assistant engine- 
house foreman and several months later 
was transferred to DeCoursey, Ky. On 
February 1, 1925, he became assistant 
master mechanic with jurisdiction over the 
shops at both DeCoursey and Covington 
and on June 15, 1931, master mechanic at 
Nashville. 


transferred to the New York office. where 
he served as chief clerk of the sales &- 
partment until his appointment as assisiar 
to the vice-president of sales. Mr. Dick 
inson was 71 years of age. 


* 

JoeL S. CorriN, JR, president and four- 
der of the J. S. Coffin, Jr., Company ci 
Englewood, N. J., died on August 8 ot 
pneumonia at his summer home in Frzr- 
conia, N. H. He was 50 years of age 
Mr. Coffin was born in Waukesha, Wis 
His father, the late Joel S. Coffin, Sr. 
before his death five years ago, was chair- 
man of the board of the Franklin Railwz: 
Supply Company of New York. Hx 
brother, C. W. Floyd Coffin, is now vice- 
president of that company. 

J. S. Coffin, Jr., graduated from Си 
Military Academy and attended Steven- 
Institute of Technology. He entered the 
railway supply manufacturing business im- 
mediately thereafter and, in association 
with his father, organized the Franklin 
Railway Supply Company, Ltd., of Can- 
ada, in 1918. At the time of his death he 
was president of that company and hai 
also recently formed the C.-S. Engineer- 
ing Company of Englewood, a research 
organization for the development of rail 
road products. Mr. Coffin was a former 
director of the Lima Locomotive Work: 
and the Franklin Railway Supply Com- 
pany oí New York. 
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E. J. Kuan, chief draftsman in the office 
of the chief mechanical officer of the Mis- 
souri-Kansas-Texas, has been appointed to 
the newly created position of mechanical 
engineer, with headquarters as before at 
Parsons, Kan. 


Harry E. HInps, assistant mechanical 
engineer of the Chicago, Burlington & 
Quincy, has been appointed mechanical en- 
gineer, with headquarters as before at 
Chicago. 


G. L. Ernstrom, general master те- 
chanic of the Northern Pacific, Western 
district, Seattle, Wash., has had his title 
changed to assistant superintendent of mo- 
tive power. 


H. W. Rasor, general foreman of the 
Air Line Junction (Ohio) enginehouse oí 
the New York Central, has been appointed 
assistant to general superintendent of mo- 
tive power, with headquarters at New 
York. 


W. G. Кміснт, mechanical superinten- 
dent of the Bangor & Aroostook at Derby. 
Me., who holds a commission as Colonel 
in the Officers Reserve Corps, United 
States Army, has been called to active 
service with his regiment, and assigned to 
duty in the First Corps Area at Boston, 
Mass. 
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L. W. SuiRLEY, master mechanic of the 
Northwestern district of the Union Pa- 
cific at Portland, Ore., has been appointed 
to fill the newly created position of super- 
intendent of motive power and machinery 
of the Northwest district, with headquar- 
ters at Albina (Portland), Ore. Mr. Shir- 
ley succeeds to a portion of the duties of 
L. L. Hoeffel, superintendent of motive 
power and machinery of the Western dis- 
trict, who continues as superintendent of 
motive power and machinery of the South- 
Central district, with headquarters as before 
at Pocatello, Idaho. 


SAMUEL J. HUNGERFORD, president of the 
Canadian National since 1932 and chairman 
of the board since 1936, has resigned the 
presidency of the system, including all sub- 
sidiary and affiliate companies. Mr. 
Hungerford was born near Bedford, Que., 


S. J. Hungerford 


on July 16, 1872. At the age of 14 he 
began his career as a machinist apprentice 
in the shop of the South Eastern (now 
part of the C. P. R.) at Farnham, Que., 
in 1886. In 1891 he became journeyman 
machinist for the C. P. R. and worked at 
many points in Quebec, Ontario and Ver- 
mont. In 1894 he became chargeman at 
ihe Windsor Street station, Montreal. Be- 
ginning in 1897 a series of promotions 
through the mechanical department took 
him to jobs in many sections of the Do- 
minion as follows: assistant foreman, 
Farnham, Que., 1897 to 1900; locomotive 
foreman, Megantic, Que. 1900 to 1901; 
general foreman, McAdam Junction, N. B., 
1901; locomotive foreman, Cranbrook, 
B. C, 1901 to 1903; master mechanic, 
Western division, Calgary, Alta., 1903 to 
1904. In 1904 Mr. Hungerford was ap- 
pointed superintendent locomotive shops 
at Winnipeg, Man., and in 1908 became 
superintendent of the entire shop property 
at Winnipeg. In 1910 he started service 
with a constituent road of the present 
С. N. R, as superintendent of rolling 
stock of the Canadian Northern at Winni- 
peg. In 1915 he was transferred to the 
position of superintendent of rolling stock 
at Toronto, Ont. In 1917 he was pro- 
moted to general manager, Eastern lines, 
and upon grouping of the Canadian North- 
ern, National Transcontinental and Can- 
adian Government railways into the Can- 
adian National in 1918 was appointed as- 
sistant vice-president (operating, main- 
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tenance and construction) of the new sys- 
tem. Two years later, in 1920, the Grand 
Trunk Pacific was brought into the amal- 
gamation and Mr. Hungerford became 
vice-president in charge of these depart- 
ments. In 1922 he became general man- 
ager of the system and in 1923 when the 
Canadian National had been made com- 
plete by the inclusion of the Grand Trunk 
he was appointed vice-president in charge 
of operation and construction. In 1932 
Sir Henry Thornton resigned and Mr. 
Hungerford was appointed acting presi- 
dent. In 1934 this appointment was made 
permanent and in 1936 he assumed the 
additional duties of chairman of the board 
of directors. 


Master Mechanics and 
Road Foremen 


F. E. Morrov has been appointed mas- 
ter mechanic of the Southern Pacific, with 
headquarters at Bakersfield, Calif. 


С. C. BoGart has been appointed assis- 
tant master mechanic of the Southern Pa- 
cific, with headquarters at West Oakland, 
Calif. 


R. E. Harrison has been appointed as- 
sistant master mechanic of the Southern 
Pacific, with headquarters at West Oak- 
land, Calif. 


E. Wooprurr, shop superintendent of the 
Pere Marquette at St. Thomas, Ont., has 
been appointed master mechanic with the 
same headquarters. 


D. BkaTH, division master mechanic on 
the Canadian Pacific at Kenora, Ont., has 
been transferred to Winnipeg, Man. 


J. B. HarripAv, master mechanic of the 
Pere Marquette at St. Thomas, Ont., has 
been transferred to the position of master 
mechanic at Grand Rapids, Mich., to suc- 
ceed W. G. Griffith, deceased. 


Grecor GRANT, locomotive foreman on 
the Canadian Pacific at Fort William, 
Ont., has been appointed division master 
mechanic with headquarters at Kenora, 
Ont. 


Е. C. Jounson, general locomotive fore- 
man on the Canadian Pacific, has been 
appointed division master mechanic at 
Calgary, Alta. 


J. D. KiLLIAN, assistant master me- 
chanic of the Union Pacific at Portland, 
Ore. has been appointed master mechanic 
of the Oregon and Washington divisions, 
with headquarters at Albina, Ore. 


Car Department 


F. G. Moopy, master car builder of the 
Northern Pacific at St. Paul, Minn., has 
been appointed superintendent of the car 
department, with headquarters at St. Paul. 


Shop and Enginehouse 


ALBERT F. STIGLMEIER, general boiler 
department foreman of the New York Cen- 
tral at West Albany, N. Y., has been 


appointed general supervisor boilers and 
welding, with headquarters at New York. 
Mr. Stiglmeier was born in Buffalo, N. Y., 
on December 12, 1886. He received his 
education through the parochial school and 
the International Correspondence School. 
He became a boiler-maker apprentice on 
the Delaware, Lackawanna & Western 
at Buffalo, N. Y. in November, 1901. 
From 1905 to 1908 he was a journeyman 
boiler maker employed by the Tashen- 
berger Bros. Co., the Howard Bros. Boiler 
Works, the Oldham Boiler Works, and the 
Barber Asphalt Paving Company, all of 
Buffalo; the New York Central at Depew, 
N. Y, and the D. L. & W. at Buffalo. 
In 1908 he became layerout and flanger 
on the D. L. & W. at Buffalo; in March, 
1912, assistant boiler foreman on the Erie 
at Hornell, N. Y.; in July, 1912, general 
boiler department foreman on the Erie at 
Hornell; in November, 1912, assistant 
boiler department foreman in the locomo- 
tive shops of the New York Central at 
West Albany, and in 1917, general boiler 
department foreman at West Albany. From 
1919 until 1923 he was employed as gen- 
eral boiler department foreman of the Bal- 
timore & Ohio at the Mt. Clare (Md.) 
locomotive shops. He returned to the New 
York Central as general boiler department 
foreman at West Albany in November, 
1923. Mr. Stiglmeier was chairman of 


A. F. Stiglmeier 


the executive board of the Master Boiler 
Makers' Association in 1926 and secretary 
in 1931. He has been secretary-treasurer 
of the association since 1936. Не was 
president of the West Albany Locomotive 
Department Supervisors’ Club in 1939 and 
is a member of the American Welding 
Society, of the Northern New York Sec- 
tion of which he was a member of the 
Executive Committee in 1939. 


Obituary 


L. A. Nortu, a retired master mechanic 
of the Illinois Central died on July 30. 


Tuomas J. WHEATLEY, general fore- 
man of the Chesapeake & Ohio at St. 
Albans, W. Va., died on June 28. 


WiLLIAM G. GRIFFITH, master mechanic 
of the Pere Marquette at Grand Rapids, 
Mich., died suddenly at his home in that 
city on June 24. 
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Type Ft-1 


Type Ft-2 


BARCO STEAM HEAT CONNECTIONS 
For Dependable Car Heating — Less Maintenance 


N many of America’s finest, deluxe trains—where 
passenger comfort is paramount—BARCO Steam 
Heat Connections are in service. 


They are light in weight—simple in design. Only 2 
wearing points per connection, using one BARCO 
long-lived, non-metallic gasket in contact with one 
hardened forged steel ball at each wearing point. 
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The combined swivel and angle movement available 
at each of these points provide maximum flexibility 
with minimum number of wearing parts. 


BARCO MANUFACTURING CO. 


NOT INCORPORATED 
1808 Winnemac Avenue, Chicago, Ill. 
THE HOLDEN CO., LTD. 


In Canada In Canada 
Montreal—Moncton—Toronto Winnipeg—Vancouver 
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Brake Beam has ten times the bearing 
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action or brake chatter 
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31 Railroads have purchased 10,000 car sets. Approved for interchange. 
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UNIT TRUCK CORPORATION 


140 CEDAR STREET NEW YORK, N. Y. 
Published monthly by Simmons: Boardman Publis hng Ci orpo oratio on. 1309 Noble Street Rona de m гра Entered as cond-class matter, April 3, 1933, at the Pot 
Office at Phila Jelphia, Pa., under the act of March 1879. Subscription price, $3.00 for one U. 8. and € inada Single copies 35 cents, Vol. 115, No. I. 
2 RAILWAY MECHANICAL ENGINEER | 


_——& 


RAILWAY MECHANICAL ENGINEER 


Founded in 1832 as the American Rail-Road Journal 
With which are also incorporated the National Car Builder, American Engineer and Railroad Journal, 


end Railway Master Mechanic. 


Name Registered, U. S. Patent Office. 


OCTOBER, 1941 


Volume 115 


Roy V. Wright 
Editor, New York 


C. B. Peck 
Managing Editor, New York 


E. L. Woodward 
Western Editor, Chicago 


H. C. Wilcox 
Associate Editor, New York 


No. 10 


C. L. Combes 
Associate Editor, New York 


Robert E. Thayer 
Vice-Pres. and Business Manager, New York 


Co-ordinated Mechanical Association Proceedings Number 


General: 
Announcement oí Prize Competition . 393 
Hawthorne Addresses Mechanical Associations . 394 

Car Department Officers? Association: 
Car Officers Hold Successful Annual Meeting 396 
Cooperation Between Railroads and Departments 397 
Conserving Railway Equipment 398 
Better Maintenance of Freight Cars 399 
Lubricants and Lubrication . 400 
Freight Car Inspection for Commodity Loading ... 401 
Interchange and Billing for Car Repairs .. .. 403 
Shop Operation, Facilities and Tools... 404 
Maintenance of Streamline Equipment . 407 


Railway Fueland Traveling Engineers’ Association: 


A Quarter More Use From Locomotives Suggested ..... 410 
The Road Foreman and the Diesel Locomotive 2. 411 
High-Speed Braking With D-22 Control Valves ‚ 412 


Terminal Tests and Road Handling of Long Freight 


Trains With Mixed K and AB Equipments 414 
Elimination of Oil and Water in Air Brake Systems |... 417 
Turbine and Condensing Locomotives |... . .. - 420 
Coal Equivalents of Locomotive Fuels and Ромег . 421 


Effect of Steam Distribution on Locomotive Performance 423 


The Steam That Does No Work 425 
Report on the Utilization of Locomotives 427 
Force Feed Lubrication .... 2.2.2... 429 

‚ 430 


Utilizing Coal of Various Sizes 


Fuel Economy From the Viewpoint of the Water Engineer 432 


Locomotive Maintenance Officers? Association: 


L. M. О. A. Considers Personnel and Repair Problems . 434 
Report on Apprenticeship ds. eee 434 
Report on Shop Tools ee 440 
Report on Lubrication |. eee 441 
Master Boiler Makers Officers’ Association: 
Efficient Utilization of Available Materials Urged at 
M. B. M. A. Meeting 3.0 ow _................. 2.444 
Importance and Responsibility of Good Supervision 444 
Application and Maintenance of Flues and Tubes 445 
Straight vs. Tapered Radial Staybolts 447 
Chemical Treatment of Boiler Feedwater 449 
Shop Kinks and New Ways of Doing Things in the 
Boiler Shop деа ач EOM 50 
Editorials : 
Conventions-—Good! But Not Good Enough? 453 
Three Mechanical Officers on Association Work 453 
Association Work—A Task or Personal Opportunity ? 454 
Priorities Have Outlived Their Uscfulness 455 
New Books "aded Ipae A Ret 455 
High Spots in Railway Affairs... 456 
. Clubs and Associations. 457 
News «c oue s ne ahs eter tete cett 458 
Index to Advertisers. |... (Adv. Sec.) 84 


Published on the second day of each month by 
Simmons-Boardman Publishing Corporation 


1309 Noble street, Philadelphia, Pa. Editorial and Executive Offices: 30 
Church street, New York, and 105 West Adams street, Chicago. Branch 
offices: Terminal Tower, Cleveland; 1081 National Press bldg., Washing- 
ton, D. C.; 1038 Henry bldg., Seattle, Wash.; 550 Montgomery street, 
Room 805-806, San Francisco, Calif.; 530 W. Sixth street, Los Angeles, 
Calif. 

SawvEL O. Dess, Chairman of Board, Chicago; Henry Lee, President, 
New York; Roy V. Wricut, Vice-Pres. and Sec., New York; FREDERICK 
Н. Тномрѕох, Vice-Pres., Cleveland; ELmer T. Howson, Vice-Pres., 
Chicago; Freperick C. Kocu, lice-Pres., New York; ROBERT E. THAYER, 
Vice-Pres., New York; Н. A. Morrison, Mice Pres., Chicago; Joux T. 
DeMort, Treas. and Asst. Sec., New York. 


Subscriptions (including, when published, the daily editions of the Rail- 
way Age, published in connection with the convention of the Association 
of American Railroads, Mechanical Division), payable in advance and 
postage free, United States, U. S. possessions and Canada: 1 year, $3; 
2 years, $5. Foreign countries, not including daily editions of the Rail- 
way Age: 1 year, $4; 2 years, $7. Single copies, 35 cents. Address 
H. E. McCandless, circulation manager, 30 Church street, New York. 


The Railway Mechanical Engineer is a member of the Associated Busi- 


ness Papers (А. B. P.) and the Audit Bureau of Circulations (А. B. C.), 
and is indexed by the Industrial Arts Index and also by the Enginecring 
A. 


Index Seriice. Printen IN U. S 


Cutting Costs for the Railroads 


EVERY JONES & LAMSON Turret Lathe is designed and built to meet the 


most rigid production requirements. 


Throughout the railroad industry there are many new JONES & LAMSON Turret 
Lathes which are doing a splendid job cutting costs and improving locomotive 
performance by producing more accurate parts. 


One of the most recent installations is illustrated above — it is a No. 7-D Saddle 
Type Machine equipped with a combination straight and taper roller turner and 
JONES & LAMSON automatic opening die heads. Note how the coolant is 
pumped directly to the tool point through holes in the hexagon turret and the too! 
body, one of the many standard features of JONES & LAMSON Turret Lathes. 


Single lever speed and feed controls, power traverse and indexing of the hexagon 
turret among other features provide an ease of operation that keeps operator fatigue 
at a minimum and increases his productive capacity. 


At the time the photos were taken the unit was turning out Valve Gear Frame Bolts 
from 134” hex bar stock, making better bolts in less time, at less cost. 


The performance of this unit, especially the accuracy and cost cutting features, wes 
stressed by the shop supervisor. Why not let JONES & LAMSON engineers 


make a survey of your turret lathe requirements. 


JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VERMONT 


Manufacturers of: Ram and Saddle Type Universal Turret mney . Fay Automatic Lathes 
. .. Automatic Thread Grinding Machines . . . Comparators . . Automatic Opening Threading 
Dies and Chasers. 
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Announcement of Prize 
Competition 


Т не railroads of the United States and Canada, 
the backbone of our transportation system and 
specially adapted to the rapid handling of mass 
transportation, are a most vital. factor in the 
national defense program. Undoubtedly they will 
receive more consideration as to priorities as time 
goes on, but at the very best they will be greatly 
handicapped for the want of materials, adequate 


facilities and equipment, and a sufficient supply · 


of skilled labor. 
In this emergency mechanical department 
officers and supervisors must exercise their in- 


genuities and abilities to the limit, to secure maxi- - 


mum results with what they have to work with, 
whether men, materials, facilities or equipment. 
Never was it more important to pool the best 
ideas and experiences in order to insure that the 
railroads and transportation do not form a bottle- 
neck in national defense production. 
. The Railway Mechanical Engineer is desirous 
of doing its full part in the present emergency. 
To that end a prize of $200 is offered for the best 
article submitted on or before January 15, 1942, 
on ways and means of improving the mechanical 
department’s operations or practices to increase 
production and secure a larger use from the 
equipment and facilities. The writer of the second 
best article will be awarded a prize of $100. The 
decision of the judges who will be asked to pass 
upon these articles will be final. All other articles 
which may be accepted and published will be paid 
for at space rates. Entries in the contest should 
be addressed to The Editor, Raikvay Mechanical 
Engineer, 30 Church Street, New York, N. Y. 
There are many ways in which the mechanical 
department can do its part in securing the best 
possible results from available facilities and equip- 
ment. Merely as suggestions, typical of the wide 
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variety of possibilities, one might consider the 
question of improved designs, or the conserva- 
tion of materials, or the selection of materials. 
It is conceivable that marked improvements might 
be made by the better marshaling and use of man- 
power. Improvements can and are being made, 
in many instances, in the effort to speed up the 
repairing of cars and locomotives and of the 
maintenance and servicing of locomotives at en- 
gine terminals. Shop production is being slowed 
up for the need of more up-to-date tools and 
facilities and the lack of the best types of cutting 
tools. What can be done to increase production 
in spite of these limitations and handicaps? These 
are merely suggestions and the winning articles 
may cover other phases of mechanical department 
operations, not specifically mentioned. 

The award will be made on the basis of the 
practicability of the suggestions and the magnitude 
of the results to be achieved, so far as it is pos- 
sible to ascertain or estimate them. 

The statement was made in connection with 
the recent mechanical conventions at Chicago, 
that the mechanical departments of the railroads 
were “on the spot”. The statement was also 
made that up to this time they have been doing 
an unusually effective job in keeping the equip- 
ment in first-class condition and available for 
service. The indications are that the transporta- 
tion facilities of this country must be prepared to 
bear still heavier burdens in the days to come. 
The mechanical department faces, therefore, a 
very great and grave challenge. We know that 
the officers, supervisors and men in that depart- 
ment will meet this challenge and we hope this 
endeavor of ours to pool constructive ideas and 
suggestions as to how to meet the emergency, 
will be helpful in this effort. 
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Hawthorne Addresses Me 


V. R. Hawthorne 
Executive Vice-Chairman, Mechanical Division, A. A. R. 


Т ик four groups of mechanical-department supervisors 
which constitute the so-called Coordinated Mechanical 
Associations held simultaneous annual meetings at the 
Hotel Sherman, Chicago, on September 23 and 24. These 
associations are the Railway Fuel and Traveling Engi- 
neers’ Association, the Car Department Officers’ As- 
sociation, the Master Boiler Makers’ Association, and 
the Locomotive Maintenance Officers’ Association. 
There was no exhibit this year by the Allied Railway 
Supply Association. ; 

The meetings began with a joint opening session over 
which Frank P. Roesch, vice-president, Standard Stoker 
Company, and chairman of the Committee of the Co- 
ordinated Associations, presided. The meeting was 
opened with impressive ceremonies which included the 
raising of the flags of the United States, Canada, and 
Mexico, and the singing of the national anthems of all 
three countries by Mary Jane Nicholson, daughter of 
T. M. Nicholson, mechanical superintendent, A. T. & 
S. FR. 

Address of Chairman Roesch 


Mr. Roesch, in a brief address, emphasized the im- 
portance of full co-operation between the various depart- 
ments of the railroads under present conditions. He 
spoke, in part, as follows: | 

“The National Defense Program will impose a heavy 
burden on the railroads, affecting all roads large and 
small to some extent, but under the present setup of the 
Association of American Railways and the resultant co- 
ordination of effort, there can be no question about their 
ability to meet the present situation or any future emer- 
gency that may arise. There are no pessimistic railroad 
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men; on the contrary railroading is something like foot- 
ball: the greater the interference the harder they buck 
the line. You are the fellows that will have to take the 
brunt of it. 

“We hear on all sides cries of possible power short- 
age, car shortage, men shortage and material shortage. 
Those who write these articles—often inspired by ad- 
vocates of other-than-rail transportation—either know 
little of the resourcefulness of railroad men, or are not 
concerned about facts, so long as their stories make good 
reading and are accepted as fact by an unthinking pub- 
lic who echo the cry, 'the railroads are breaking down: 
we must build more concrete highways, pipe lines, ship 
canals or what-have-you to meet the needs of national 
defense. If they would look for facts they would find 
that the railroads have never failed to meet any emer- 
gency in the past, and through coordinated effort are 
now stronger than ever. 

“Let us look at the problem from an unbiased stand- 
point, not as a local problem, but as a national one, and 
we will get a true picture as to the comparative value 
of rail and other means of transportation. In support 


. of that statement, we quote from an editorial in the 


September 15 issue of the Chicago Daily News: “The 
American industrial machine is still in the main an or- 
ganism that draws its lifeblood through railroad arteries. 
To formulate any industrial policy without taking 
thorough counsel of railroad men is going out of one’s 
way to invite trouble. The railroads have plenty of com- 
petent men at Washington to help the defense effort. 
Let us hope that hereafter they are asked what thev 
can do before we have any more shortages, curtailments, 
panics and useless recriminations.’ 

"As but for one example to illustrate the point: Ship- 
yards are located on both seaboards. Smelters and steel 
mills are located well toward the center of the continent. 
Conceive if you can the number of trucks that would be 
required to haul the prefabricated plates, beams, etc., to 
the points of assembly if they could be so hauled at all. 
Water transportation is out of the question, as speed is 
the watchword. If all can get this picture as it really is, 
they can readily see that rail transportation is the key- 
stone of the arch and if that were to fail, the whole de- 
fense structure would collapse with it. If these truths 
are accepted, it should be clear to those who are in posi- 
tion to hinder or to help that, if half the consideration 
were given to railroads that is given to other means of 
transport, there could be no fear of any interruption oí 
the defense program. 

“You men are the selected leaders in your various de- 
partments. It is on you as contact officers with the rank 
and file that much of the burden will fall. It will be up 
to you to make two blades of grass grow where but one 
grew before. Your deliberations will result in promot- 
ing new methods of doing old jobs.. Methods of con- 
serving repair time in shops and terminals. Methods of 
obtaining more and better use from the material supplied. 
and through such methods increase the availability of 
power and equipment, and show the world that there is 
no such animal as a railroad man who is not equal to any 
occasion. If ever there was a time when railroad super- 
visory officers should get together and counsel with one 
another, that time is now." 

Following his address Mr. Roesch introduced V. R. 
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Four groups of mechanical de- 
partment supervisors start 
successful two-day annual meet- 
ings with a joint session at which 
Frank Roesch presided 


Hawthorne, executive vice-chairman, Mechanical Di- 
vision, Association of American Railroads, who delivered 
the principal address of the joint session. At the close 
of Mr. Hawthorne's address the associations adjourned, 
each to reassemble in its own meeting room to take up 
its own program. 


Mr. Hawthorne’s Address 


This meeting will, I am sure, be an inspiration and of great 
help to those who take part in the próceedings and discussions 
which have been so ably prepared. I wish to convey to you 
the greetings and best wishes of the officers and general com- 
mittee of the Mechanical Division, Association of American 
Railroads. 

As you are all aware, the American way of life has always 
been dominated by representative assemblies such as you have 
here. This goes all the way back to the town meetings of the 
early colonies in New England, through the period of the colonial 
assemblies and into modern times with the Congress of the 
United States and the multitude of societies, associations, etc., 
for the free discussion of all problems, political, economic, com- 
mercial, technical and practical. 

Railway officers, some 75 to 80 years of age, when the inter- 
change of freight between railroads first began, proceeded to 
organize themselves into groups and associations such as are 
meeting here this week. These associations provided a means 
whereby the officers of one railroad could meet the officers of 
. other roads serving in a similar capacity and through reports 
and discussions exchange experiences and through the years 
improve the performance of all to the present state of efficiency. 
This progress has not stopped, but in a broad sense has passed 
from the elementary stage to the advanced stage where refine- 
ments and advanced technic are now the principal basis of 
discussion, report and endeavor. 

In the early days of railroading in this country, railroad men 
with creative ability began to invent improvements in appliances 
and parts for locomotives and cars, which were patented. Com- 
panies were organized and plants developed for the manufacture 
of such appliances and parts, and there quickly developed an 
industrial group manufacturing parts and devices for sale to 
railroads. These manufacturers and builders of locomotives and 
cars in turn formed associations to consider and take action with 
respect to their common problems, particularly relating to the 
bringing of their products to the attention of the interested 
railroad officers. 


Instructive Value of Exhibits 


These groups of railway supply men have throughout the 
years arranged instructive and attractive exhibits of their prod- 
ucts to coincide with meetings and conventions of railroad asso- 
ciations and have had no small part in the phenomenal develop- 
ment of our American railroad systems. Due to the stress of 
present conditions, no exhibit is being held with your meetings 
this year, but last year a splendid exhibit was held and was of 
great benefit to those in attendance. I hope that these instruc- 
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chanical Associations 


tive exhibits can be resumed after the present unsettled con- 
ditions have passed. 

The science of railroading is always advancing. The applica- 
tion of scientific research to railroading has been an important 
factor in solving many problems. Among the large research 
projects of recent years may be mentioned the following: Air 
brake research program, extending from 1923 to 1933, resulting 
in the establishment of the present requirements for freight 
air brakes; air brake research progam of the last few years 
resulting in the establishment of the present brake equipment 
for high-speed passenger trains; axle research resulting in new 
designs of axle for passenger cars; truck research resulting in 
the development of a number of designs of trucks for high-speed 
freight service; research resulting in the development of im- 
proved materials for cars and locomotives such as: high-tensile 
steel plates, shapes, bars, etc., high-tensile steel castings, im- 
proved tires and wheels, improved forging materials, etc.; re- 
search in connection with roller bearing application to locomo- 
tives and passenger cars. 

Much of this research has been a joint effort of the railroads 
and the manufacturers of materials which the railroads use. 
Very little of it has had any spectacular phases but has repre- 


. sented determined, conscientious and laborious effort on the part 


of both the manufacturers and the railroads. 

A comprehensive series of road tests of locomotive counter- 
balance standards has just been started using instruments espe- 
cially designed for this work. Laboratory tests will also be 
started in the near future to determine the causes for failures 
of main crank pins, 


Continued Research Vital to Railway Progress 


The continued research and study devoted to railroad prob- 
lems and the application of new and improved methods, devices 
and materials as a result thereof has given to this continent the 
greatest system of rail transportation in the world. We have 
the most powerful and efficient locomotives. Our cars are of 
large capacity designed to fit the needs of our great industries, 
and, due to their rugged construction may be operated with 
but a small portion of their service life lost due to necessity 
of repairs. Our trains operate on fast schedules and carry 
more, so that their hourly output of transportation is double 
what it was 20 years ago. The fundamental wearing parts of 
cars have been so standardized that repairs may be made quickly 
from the material stock of any handling railroad regardless of 
the ownership of the car. Twenty years ago, freight car hot 
boxes on the road were approximately five times as frequent 
as they are now, per mile run, and engine failures were about 
seven times as frequent. | 

All of this past effort on the part of railroad men working 
largely through groups such as yours has brought about this 
record of accomplishment and has given us this great system 
of railroads which will play such an important part in the 
problems growing out of our present great national defense 
program. In other words, the railroads are doing their part in 
this emergency and have provided rail transportation adequate 
to meet present demands and will continue to do so. 

The railroads however are still progressing. They will not 
stop progressing and call the job completed. The world in 
which we live is constantly changing and the railroads, in order 
to maintain their proper place in the nation's economic life, must 
not only keep pace with the needs of today, but must anticipate 
the needs of tomorrow and prepare to meet them. 

Associations such as those meeting here at this time have had 
much to do with stimulating and directing thought to thosc 
problems that require intensive study. The information which 
you develop through your discussions and the recommendations 
which you transmit to the Association of American Railroads, 
I can assure you, will receive the most careful consideration. 
At this time any recommendation that leads to increased effi- 
ciency, improved equipment and maintenance or greater utilization 
of existing equipment should be thoroughly studied. 
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Car Officers Hold Succe 


Two-day session at Chicago is 

devoted exclusively to a con- 

sideration of current pressing 
car problems 


E. S. Smith, F. E. Cheshire, 
Vice-President Vice-President 


A. J. Krueger, 
President 
G. R. Andersen, F. L. Kartheiser, 
Vice-President Sec.-Treas. 
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il Annual Meeting 


А TOTAL of 334 members of the Car Department Of- 
ficers’ Association registered at the annual meeting held 
at the Hotel Sherman, Chicago, September 23 and 24. 
After the joint opening session of the co-ordinated me- 
chanical associations, which was addressed by V. R. 
Hawthorne, executive secretary, Association of American 
Railroads, Mechanical Division, as described elsewhere 
in this issue, members of the Car Department Officers' 
Association re-assembled for the consideration of prob- 
lems pertaining exclusively to car equipment and its 
efficient design, maintenance and use on American rail- 
ways. The general character of individual addresses 
and committee reports was well up to standard and 
again, as was the case at the last annual meeting, the 
work of the association was officially commended by 
representatives of the A. A. R., Mechanical Division, as 
well as by railway mechanical officers of high rank. 

The meeting was presided over by President A. J. 
Krueger, superintendent car department, N. Y. C. & 
St. L. In his presidential address, Mr. Krueger stressed 
the need of conserving car equipment by every possible 
means, expediting the repair of all classes of freight cars 
when found defective, and increasing the co-operation 
between mechanical and transportation departments, 
with a view to affecting smoother and more efficient oper- 
ation, especially in train yards in so far as it effects in- 
spection, air brake tests, switching, etc. 

Individual speakers at the two-day meeting included 
E. B. Hall, chief mechanical officer, C. & N. W.; W. D. 
Beck, district manager, Car Service Division, A. A. R., 
and D. S. Ellis, chief mechanical officer, C. & O. Other 
speakers not on the scheduled program, who addressed 


the association briefly included K. F. Nystrom, mechan- 
ical assistant to chief operating officer, C. M. St. P. & 
P.; R. V. Wright, editor, Railway Mechanical Engineer, 
and T. J. O'Donnell, retired chief interchange inspector, 
Buffalo, N. Y., who was formerly an important factor 
in the association when it devoted itself exclusively to 
a consideration of problems of car interchange. During 
the course of the meeting, the association accepted re- 
luctantly the resignation of Vice-President E. S. Smith, 
master car builder, Florida East Coast, who resigned, 
owing to the press of other duties and was elected a 
life member of the association. 

Standing committee reports were presented on the fol- 
lowing subjects: High-Speed Passenger Brake Equip- 
ment, Chairman J. E. Keegan, chief car inspector, Penn- 
sylvania, Chicago; Shop Operation, Facilities and Tools, 
Chairman R. K. Betts, foreman car repairs, Pennsyl- 
vania, E. St. Louis, Ill.; Maintenance of Streamline 
Equipment, C. P. Nelson, general foreman, C. & N. W., 
Chicago; Lubricants and Lubrication, Chairman J. R. 
Brooks, supervisor lubrication and supplies, C. & O. 
Richmond, Va. ; Freight Car Inspection and Preparation 
for Commodity Loading, Chairman A. T. Wagner, gen- 
eral car foreman, М. P., Dupo, Ш.; Loading Rules, 
Chairman H. T. DeVore, chief interchange inspector, 
Youngstown Car Inspection Association, Youngstown, 
Ohio; Interchange and Billing for Car Repairs, Chair- 
man E. G. Bishop, general foreman car department, I. C.. 
E. St. Louis, Ill.; and Assistant Chairman D. E. Bell, 
A. A. R. instructor, C. N. R., Winnipeg, Man., Canada. 
Abstracts of these reports will appear in this and sub- 
sequent issues of Railway Mechanical Engineer. 


Cooperation Between Railroads and Departments 


By E. B. Hall 
Chief Mechanical Officer, C. & N. W. and St. P. M. & O. 


In choosing the rather far-reaching topic "Co-operation," I 

was much influenced by the marvelous example of this we are 
witnessing today, resulting great monetary savings and highly 
satisfied shippers. The railroad men in this territory now, more 
than ever before, fully realize the seriousness of delaying freight, 
and the strenuous and unselfish efforts all departments involved 
are making to prevent it, is a shining example to prove that 
despite the keen competition existing between railroads, they 
can and do co-operate with one another. 
А Fully realizing that the car department is one of the most 
Important factors in the transportation game, I feel that it 
Should be given the best possible support by executive officers 
and other departments. The car men сап, by fully understand- 
ing their many and varied regulations, and by the use of good 
Judgment, save enormous sums of money, and while they are 
doing very well, I know that they can do better. 

Time, however, will not permit detailing my reasons for 
making this statement, except to say that, special effort should 
be made to obtain better service írom íreight cars, which no 
doubt will become more important than ever before in connec- 
tion with the tremendous task before us. The mileage can 
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and must be increased, and the shopping of loaded cars in transit 
can and must be reduced. To accomplish this will, I repeat, 
require the best kind of co-operation between railroads and 
departments of railroads, and it seems to me that you could do 


Officers Elected for Next Year 


President: F. E. Cheshire, assistant superin- 
tendent car department, Mo. Pac., St. Louis, 
Mo.; first vice-president: G. R. Anderson, 
district supervisor car maintenance, C. & N. 
W., Chicago; second vice-president: D. J. 
Sheehan, superintendent motive power, C. 
& E. I., Danville, Ill.; third vice-president: 
I. M. Peters, superintendent and secretary, 
Crystal Car Line, Chicago; fourth vice- 
president: P. J. Hogan, supervisor car in- 
spection and maintenance, N. Y. N. H. & H., 
New Haven, Conn., secretary-treasurer: F. L. 
Kartheiser, chief clerk-mechanical, C. B. & 
Q., Chicago. 
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nothing better than to effectively deal with all such matters. 

I have heard it said that your association would be of little 
value to the railroads, but I have contended that if properly 
conducted it can be very helpful, even though its activity is con- 
fined to bringing about better co-operative relationship, and a 
better understanding of how best to perform the duties assigned 
to you. Some may gain the impression that discussing your 
various classes of work repeatedly does not make for progress, 
but I deem that far more productive than to strive too much for 
new development, particularly so, when it becomes a matter of 
duplicating the work handled by the A. A. R. 

In this connection may I say that the personnel of your various 
committees is tremendously important. The success and accom- 
plishments of your association depends to a great extent on the 
earnest study and activity that these men so unselfishly devote 
to their particular assignment. . . . We often find men of high 
ability reluctant to act as chairmen of committees, largely for 
the reason that committee members cannot find time to attend 
meetings or assist by correspondence in the work of their com- 
mittee, thereby placing a greater share of the work on the chair- 
man. This situation, if continued, can only lead to a general 
breakdown of association activity, which in an association of 
this character and purpose would be exceedingly unfortunate. 

I have arrived at the conclusion, which to some extent may be 
- an admission on my part, that the remedy to this lies largely in 
the hands of chief mechanical officers. More car and locomotive 
department officers must be given permission to attend conven- 
tions of this character. Men selected for committee work must 
be given to understand that their supervisors encourage and 
support activity of this nature. That they be given full release 
from their railroad assignment to attend committee meetings, 
when called, is evidently very necessary. In other words, a 
more tolerant and co-operative spirit toward association work 
on the part of mechanical department heads is necessary. You 
may rest assured that I will do everything within my power to 
accomplish that result. 


Present Car Conditions Requiring Attention 


May I call to your attention a few matters which undc 
present conditions appear to me to be of vast importance in thc 
satisfactory movement of íreight. In the prompt and prope 
classifying of freight equipment to secure full utilization of cars, 
the closest kind of co-operation with the Car Service Division 
is highly essential. Many miles of empty car haul can te 
avoided by intelligent inspection and commodity carding oí car: 
at terminal points. 

Avoiding the loading of bad order cars, -particularly wih 
defects of a nature that may result in transfer of lading at the 
first interchange point. There is still considerable to be accom- 
plished in greater promptness in repairing loaded cars. Prav- 
tically every commodjty moving today calls for quick delivery t- 
destination but regardless there are countless instances where 
cars marked out in terminals and particularly from noon or 
are held over some times as long as 24 hours, whereas with 
proper facilities and full co-operation from your operating @- 
partments, the cars in most cases could have departed on 
schedule. 

Perhaps never in the history of the railroads were there г 
many loads of different character and size moving on open-t; 
cars as there are at present and, therefore, it is exceedingl: 
important that extreme care be exercised in seeing to it, firs. 
that these loads are loaded strictly in accordance with A. A. R. 
loading rules, and second, that they be carefully inspected at 2l! 
terminals enroute to determine that they have not been disar- 
ranged. Naturally it is likewise important that the equipmen: 
furnished for such loading is not defective, in order that the 
lading be properly secured. 

I have been much impressed with your temperate method o 
functioning since you re-organized under the jurisdiction of the 
Association of American Railroads, and I feel confident that 
your future efforts will create improved team work and prov 
highly beneficial to your employers. 


Conserving Railway Equipment 
By W. D. Beek 
District Manager, Car Service Division, A. A. R. 


War and war prospects are uppermost in the minds of every 
one and taxes are probably next. I am making a, guess that 
the third apprehension is the question of prompt and safe trans- 
portation of materials whether these be for National Defense 
or for consumption at the breakfast table. 

United States railways have been "on the spot" for a good 
many years; they were lambasted hither and yon for car short- 
ages up until about 1922, but since that time there have been 
no shortages of equipment, nor of transportation requirements. 
As a matter of fact, they are moving the present business with 
a smoothness and regularity never before equalled. 

Two reasons account for this: (1) The rehabilitation of the 
properties at an expensc of some eight or ten billions of dollars 
following the return from government control and (2) the 
organization of Shippers Advisory Boards, of which more anon. 

In naming these two reasons, I am not unmindful of the very 
great part that your organization occupies in the field of trans- 
portation. To you is given the responsibility of designing the 
equipment which must be acquired. To you comes the addi- 
tional responsibility of seeing that, once obtained, it must be 
kept in perfect repair and this matter of perfect repair these 
days means much more than just having a box on wheels as 
was once the case. 

Today shippers and receivers of freight require a car which 
will carry the most fragile and the most elusive of materials 
from one end of this country to the other without damage. 
You know this and you know too that the average person 
would be amazed if he were told what we had to do to and 
for a car, flat, box, or otherwise, before it could be accepted 
to carry most any kind of a shipment. 

But enough of that because it is your job and mine, and of 
course we conform. Let us not forget, however, that the present 
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increased loading and consequent plus in our revenues, is not 
going to cure the steam railroad financial situation because o! 
the many inroads thereupon, with more to come. 

The railroads today own about 1,660,000 cars. They have 
put into service since January 1, 1941, 49,000 cars. They have 
on order 92,000 cars and others will be purchased early for 
1942 and 1943, the number of which, of course, will depend upon 
the priority orders for the necessary materials. The average 
carrying capacity of all these cars is better than 50 tons each 

The bad order situation, 4.8 per cent, not only for light but 
for heavy repairs is the best in the history of man and reflects 
the ability of your organization (plus, we ought to say, a little 
more easily-opened pocket book). Thus, we are geared up te 
loading 900,000 cars and better, per week and it is not requir- 
ing any great effort to maintain that altitude day after day. 
I am satisfied we can go to 980,000, or may be a million by 
continuing a constant alertness. 

Strangely enough, our net ton miles are almost even with 
what they were in our bounteous years of 1926 to 1930. А 
surprising thing, due of course, to two things; (1) the increased 
speed of freight trains, and (2) the larger carrying capacity o! 
our freight cars. As to these two items, the car and locomotive 
departments deserve much credit. » 

Incidentally, every freight саг owned by United States Rail- 
roads in 1941 performed three-fifths more transportation service 
than in 1918. 


The Function of the Car Service Division 


May I put in just a word or two about the Car Service divi- 
sion and their especial responsibility in seeing that car service 
rules are observed. This is not an idle gesture, but is intended 
to bring about a condition which you as maintenance men fully 
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appreciate, you want your own cars home so that they may be 
in proper repair. 

We try to bring that about, (1) because the owners are 
entitled to the use of their cars, and (2) because we know that 
expert maintenance of equipment will result, and (3), because 
long experience has taught us that car service rules observance 
brings about an adequate car supply. 

I said we would consider the Shipper's Advisory Boards later. 
'These are great organizations, there being 13 of them in the 
United States, their respective areas conforming to the Car 
Service division districts. They were formed, as you know, 
to co-operate with the railroads in matters having to do with 
transportation. Not since their formation have we had a car 
shortage. We do not expect one and will not have one so long 
as these shippers do what they are doing for us today, i. e., re- 
leasing cars within free time, loading cars to capacity, ordering 
cars only as needed, loading cars without delay and loading 
them in accordance with car service rules wherever it is practical. 

This is not just idle talk—these men are doing exactly what 
I've said and are crying for more opportunities to help. They 
have, indeed, organized Vigilance committees all over the United 
States to see that every shipper does his part in the prompt 
release of loaded cars in the complete unloading of cars so that 
with dunnage, bracing and other paraphernalia removed, it is 
ready for the next shipper without going to the cleaning track. 

These committees will watch every phase of the freight car 
game. There have been 70 or 80 set up in this Mid-West 


Shippers Board area of Illinois, Iowa, Wisconsin, Upper Mich- 
igan and Western Indiana. They know, you know and I know 
that with so many misguided people seemingly hungering for 
government control of the railroads we just cannot slip once. 
We all know that with shippers, receivers and railroad organiza- 
tions, such as yours, working and pulling together, as to any 
transportation burden placed on the railroads, whether it be a 
million, or a million and a half cars a week, we will get away 
with it. 

I would be amiss in failing to mention the very considerable 
loading not only now extant at ordnance plants and other govern- 
ment institutions, but that which is in prospect. Such places as 
Savanna, Elwood, Kingsbury in Illinois, and many such places 
elsewhere, will soon be in full production, and all will require the 
highest grade of car. We shall have our work cut out for us 
there and then. 

Let me say this for the real government agencies. In this 
great defense program which they are engineering, the railroads 
are receiving their most skillful help in the matter of heavier 
loading, in the non-delay to empty cars awaiting loading and 
(more than anything else) in the prompt release of equipment. 

Many of us remember what happened during the last war 
when 200,000 cars loaded with government freight were delayed 
(some of them for months) awaiting release from load. 

Absolutely nothing of this sort is occurring today; in other 
words, government authorities are co-operating a thousand per 
cent. 


Better Maintenanee of Freight Cars 


By D. S. Ellis 
Chief Mechanical Officer, Chesapeake & Ohio, Cleveland, Ohio 


The ultimate goal in the maintenance of freight car equip- 
ment should, as with locomotives, be sought on the basis of 
‘maximum economy to the railroad consistent with demand and 
expeditious movement of commodity to destination, which means 
a minimum of interruptions in the continuity of such service. 
To realize this attainment to the extent possible, of course, in- 
volves many contributing factors which must be co-ordinated by 
the supervision in all departments in order to produce the 
desired results. 

It is necessary that all employees know what is required of 
them, and this leads to the advisability or necessity of preparing 
and issuing complete standard instructions to all concerned, in- 
cluding shop supervision, and that all be required to understand 
such instructions and perform their work in accordance there- 
with. Properly prepared instructions should be a valuable guide 
to the workmen and especially effective in promoting standard- 
ization in repairs to equipment. I cannot lay too much stress 
at this time on the necessity of carefully policing and following 
up to see that these instructions, when issued, are properly 
adhered to and followed, for the success or failure of improved 
maintenance depends on how carefully the job is policed. 

Train yard repairs, such as putting jn journal bearings, brake 
hangers, and pins, tightening loose running boards, box bolts, 
safety appliances, etc., if handled satisfactorily, become an ap- 
preciable item of economy in addition to preventing delays in 
car movement. It is of great importance that all materials and 
tools be properly distributed in repair yards, readily accessible 
to the repair men, in the interest of conserving the time of said 
repair men. Consideration should also be given to the proper 
location of clothes lockers, drinking water, and the many other 
numerous items and facilities required, in order that they be 
located to the best and most economical advantage possible. 

Empty foreign cars known to be enroute home, if in safe con- 
dition to move to home line, and barring safety defects, should 
not be shopped. Such practice if adopted by all lines, would 
eventually lead to each road repairing its own cars, and such 
practice is also in accordance with Rule 1 of the Code of Rules 
for the Interchange of Cars. 

Records prove that the average car is on the light repair 
track several times a year. The ideal situation would obtain if 
cars could be given necessary repairs at the time they are 
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shopped for repacking journal boxes to keep them running until 
the next repacking—a period of approximately 14 months. This 
may seem too long but it is not impossible of attainment except 
insofar as failures occur which are completely beyond our con- 
trol such as defective wheels, damaged safety appliances, worn 
out brake heads, etc., but with improved maintenance even such 
failures should decrease in frequency. 

The possibilities for increasing the time between shopping of 
cars is at once obvious to all of you car department men when 
itis realized that each of you can, no doubt, recall many instances 
of seeing cars on the repair tracks within a week or two of the 
time they were previously on repair tracks shopped for repairs 
that you know should have been made at the first shopping. 
Examples may be cited, such as decayed running boards, defective 
wheels (for one purpose or another), worn-out brake heads, low 
couplers, etc. These examples, to my mind, are the result of 
carelessness on the part of repair track supervisors. We have 
known instances on our lines, of cars being on various repair 
tracks three and four times in as many days and for repairs 
that should have been made at the original shopping. 

It is very significant to consider what may be accomplished 
by interested co-operation and co-ordination on the part of the 
operating department. We have dwelt on some of the essential 
items on repairs to equipment. To prevent damage to equipment 
through rough handling and thereby effect much economy is 
well within the scope of possibilities. It is a familiar sight to 
see cars kicked in switching, with such speeds as are certain to 
result in damage to equipment and lading. Damage due to such 
impacts are very costly to repair since the car structure is fre- 
quently damaged, center sills broken, ends bulged out, draft gear 
stops broken, etc., all of which involve labor and material for 
repairs, and a break in the continuity of service. Renewal of 
broken couplers and draft gears on such damaged cars is fre- 
quently required, and car parts too numerous to mention fail 
under certain conditions of high speed car impact. 

Much has been said of damaged car equipment due to the 
carelessness on the part of train crews, but relatively little 
accomplished. Co-operation, therefore, between the operating 
and mechanical departments to improve this situation is not 
only timely, but necessary. May I suggest here that your 
organization make this a subject for consideration jointly with 
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the Operating department. Improvements will depend upon the 
interest created. The Operating department can help by keep- 
ing cars fit by proper handling. 

Co-operation between repair track, shops and designers of 
equipment, and our engineers, should be encouraged since sug- 
gestions from the men themselves who make the repairs to 
equipment often result in designs which are more easily repaired, 
lower in initial cost, and most economically maintained. In 
writing specifications for new equipment little or no thought 
may be given to the practicability of removing or replacing a 


part unless contact is had with the men doing such work in the 
field who are in a position to know where difficulty is experi- 
enced. In fact, it is being more and more appreciated today 
that the need exists for suggestions from men in the field, and 
many suggestions for improvements have accordingly been in- 
cluded in new designs. This feature in design should be upper- 
most in mind with the thought, of course, that strength must 
always be safeguarded, and ease of removal and replacement 
must be accomplished but not at the cost of weakening the 
freight-car structure. 


Lubricants and Lubrication 


Careful and extensive checks have been made of journal box 
packing as found in journal boxes of many cars from various 
ownerships, and the following are some of the conditions found: 

A. A. R. Rule 66 is not being complied with in the packing of 
boxes, in that many boxes have been found to be not only over- 
packed but improperly set up. It is again emphasized that this 
matter should be called to the attention of the officers not only 
of the railroads, but also the private car companies who are 
responsible for this practice. 

Many cars have been checked and the condition of the packing 
noted, and from this observation there is only one conclusion 
possible, which is, many companies are doing a very poor job of 
reclamation as packing in boxes of some cars with new packing 
dates has been found to be dirty, gritty and a large per cent of 
packing with short ends, etc., in fact on some cars with new 
packing dates the condition of the packing indicate the only thing 
new about the job was the markings showing repack point and 
date, and in order to correct this condition, it is recommended 
that consideration be given to suggesting to the A. A. R. that 
the A. A. R. inspectors in Division V, Mechanical be required 
to obtain a sample of reclaimed, saturated packing írom each 
point inspected and such samples be sent to a designated labora- 
tory for analysis, and when samples are found that do not com- 
ply with the A. A. R. requirements the A. A. R. so advise all 
member lines and the offending company be prohibited from bill- 
ing for packing of journal boxes as set up in A. A. R. Rule 66. 
This step we believe is necessary and will go a long way towards 
correcting inferior methods of reclaiming journal box packing. 
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HoLLow Back AND CORRUGATED BACK JOURNAL 
WEDGES 


In the examination of many hot journals this type wedge is 
being found, some in very bad wornout condition. It is very 
evident that these wedges are not being closely inspected at the 
time of periodical repacking. 

Your committee is of the opinion that these wedges should be 
closely inspected and removed from service as soon as possible 
and replaced with the journal bearing wedge conforming to the 
A. A. R. specifications. 


REFRIGERATOR-CAR DRAINS AND Drip PANS 


Considerable trouble has been experienced with hot journals 
due to the improper maintenance and design of drain and drip 
pans on such cars. The drain and drip pans either rust out or 
get out of place, allowing the water to drain directly on top of the 
journal box, and in many cases directly into the journal box. 
particularly when box lids are not properly maintained or 
missing. This water in sufficient quantity will wash out the oil, 
which will effect the proper lubrication of the journal and cause 
trouble. It is our recommendation that this matter be called to 
the attention of the refrigerator car owners for correction. 


Proposed Changes in Present Standard Bearings ` 


Following up last year's recommendation regarding the neces- 
sity of changes in the dimensions of the present standard bear- 
ings. The question of the complete box assembly has been given 
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Alterations in present journal bearing and wedge proposed at Chicago meeting of the Car Department Officers’ Association 
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considerable thought and this feature was considered by your 
committee with the following conclusions: 

(a) That regardless of dimensions present or proposed all 
such dimensions and tolerances as set up by the A. A. R. be held 
to by all manufacturers, and when wedges, side frames (boxes) 
or bearings are being offered by any manufacturer that do not 
come within the prescribed tolerances, such units be rejected. 

(b) That all such units be used in equipment which will be 
offered for interchange must be inspected, and the use of such 
units not coming within the prescribed tolerances be prohibited in 
equipment which will be offered for interchange. 

(c) All wedges must be finished square on ends and sides so 
that square contact will be made. 

(d) The attached drawing No. 8215* shows the action of the 
present standard bearing and wedge. 

(e) Drawing 8215-A* shows the changes for the brass and 
wedge as recommended by your Committee. 

(f) Drawing No. 8215-1 shows the present and proposed wedge, 
brass and box, and it will be noted that the brass is tapered on 
the end in order to allow free movement of the wedge on the 
brass at the collar end of journal. 

You will note we have used the 5!4-in. by 10-in. assembly on 
Drawing 8215-1. Changes in all other size bearings, wedges and 
boxes should be in similar proportions. 


* Not included in the present abstract of the committee's report. 


Your committee feels that with the proposed changes; ie., 
closer inspection of all materials to assure compliance with limita- 
tions as set up, properly prepared packing—new or reclaimed, 
good workmanship in packing and setting up boxes—a much bet- 
ter hot box performance will be made by all concerned. 

The report was presented by Chairman J. R. Brooks, super- 
visor of lubrication and supplies, C. & O., Richmond, Va. 


Discussion 


The discussion of this report brought out that the general pur- 
pose, in recommending changes in overall dimensions of the 
journal brass and wedge assembly and the application of a taper 
to the outer end of the brass, is to assure a design which will 
put all of the lateral thrust on the wedge and thus prevent undue 
wear, slipping or spreading of the brass lining with attendant 
hot boxes and train delays. 

F. E. Cheshire, assistant superintendent car department, M. P., 
said that the tolerances now permitted render the wedge in- 
effective in resisting forces at right angle to the axis of the 
journal, and that the recommendations in this report constitute 
one of the most constructive things this association has ever 
done. 


(The report was accepted and recommendations ordered re- 
ferred to the А. А. R., Mechanical Division.) 


Freight Car Inspection for Commodity Loading 


The committee, realizing that our time is limited this year, has 
endeavored to sum up their discussion of and reaction to the 
assigned subjects as briefly as possible without omitting reference 
to some of the more important subject matter. After analysis of 
reports previously submitted, and the discussion pertinent thereto, 
we felt that a majority of the members of this association favored 
the adoption of a uniform commodity card, to be used in connec- 
tion with a uniform set of general instructions to cover the selec- 
tion and inspection of cars for loading various commodities. We 
believe that the adoption of a uniform card will be of advantage 
to all railroads, but appreciate that inauguration of its use will not 
immediately correct all of the errors in judgment in classification 
of equipment by inspectors and others. This feature must be 
policed locally and if properly done then we feel that eventually 
the use of the uniform card will eliminate duplicate inspection 
and reclassification. Only by such policing by local car depart- 
ment supervisors and strict adherence to the uniform instructions, 
can this be accomplished. The card itself cannot do it. 

In an effort to emphasize to those here today, the large num- 
ber, various sizes and kinds of commodity cards now in use, we 
have prepared and set up before you, an exhibit showing samples 
of cards submitted from many roads. It should be obvious from 
this that a uniform card is needed, also that the card shown in 
Circular T-25, issued under date of December 17, 1937, met with 
some favor, as you will notice several of the roads have pat- 
terned their cards after it. This card has been referred to many 
times before in reports and discussions; it is uniform card that 
was recommended by the A. A. R. 

Several samples of proposed cards were received by the com- 
mittee, who, after careful consideration, selected the one, illus- 
trated, to be submitted for your approval. Its merits will un- 
doubtedly be threshed out here, following presentation of this 
report. Also to facilitate handling to a conclusion here, we have 
had some samples printed for distribution among you. We shall 
not attempt to cover all of the details in this report, believing 
that these can be brought out better by discussion. However, a 
list of the commodities coming under the letter symbols, as drawn 
up by the committee, is included in that portion of the report 
covering uniform commodity requirements. 


Class A Car 


For high-class freight, such as cereals, coffee (non-roasted), 
copra, doors (glazed), flour—flax, grain products in paper car- 
ton and sacked, meal, paper (news print, etc.), paper cartons, 
phosphate, sacked food products, salt, sugar, sulphate, starch, 
soda ash, tin cans, tin plates. 
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1.—After classifying, this car will be loaded and forwarded to 
a destination probably hundreds of miles from your point. Before 
applying commodity cards, examine the trucks, wheels, running 
gear and car body with a view of bad ordering any car which 
has defects ‘that might cause it to become bad order enroute, in 
preference to using it for loading. 

2.—Car must be clean and free from contamination such as 
odors, oil, grease, dust, poisons and other residue from previous 
loads on interior of car and must not have: 

(a) Protruding nails, screws, bolts, or loose, rough or broken 
lining, floor, etc., slivers, patches, or any sharp or rough edges 
or projections such as may penetrate or tear the sacks by contact. 

If interior shows water stains (indicating leakage), examina- 
tion shall be made to determine the defect has been corrected. 

(b) Leaky roof, or roof sheets loose or shifted. 

(c) Sheathing loose, leaky or with crevices, holes or any 
other defects that may let rain or snow into the car. 

(d) Leaky doors, or otherwise defective, not fitting closely at 
top, bottom or sides of the opening, such as may permit leak- 
age of rain or snow into the car, door fixtures (including locks, 
hasps, etc.), defective or missing, door stops (front), bent or 
broken, if preventing proper closing and locking of door. 

(e) Broken or loose door posts, or side or end posts broken 
or out of place. 

Car must be weather-proof at sides, ends, roof, and doorways, 
(this to be determined by getting inside the car, closing doors 
and observing whether daylight penetrates at any point). 


Class B Car 


For freight such as: Beans (bulk), black sheet, cement, 
carbide, explosives, excelsior, fertilizer in bags, etc. tobacco, 
grain and feed (bulk), glass bond, matches, malt products in 
paper cartons, ore, plaster, steel—finished plate, stucco. 

1.—Same as for Class A car. 

2.—Car must be clean and free from contamination such as 
odors, oil, grease, dust, poisons and other residue from previous 
loads on interior of car and must not have: 

(a) Floor broken or with holes or crevices, or loose fitting, as 
may permit leakage of grain, ore, etc. Protruding bolts, block- 
ing or floor patches, etc, that may interfere with the use oí 
unloading scoop. 

(b) Lining, missing or broken. Where beveled grain strips 
are standard to car they must be intact and properly fitted to 
prevent leakage. 

(c) Posts, braces or other parts of superstructure broken, 
decayed or loose fitting. 
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Front and back of commodity card which the C.D.0.A. recommends for adoption as standard by the A.A.R., Mechanical Division 


(d) Roof leaky, or roof sheets loose or shifted. 

(e) Sheathing—open, decayed, holes in same, loose, broken 
or any other defects that will permit leakage. 

(f) Doors broken or defective to the extent rain or snow can 
enter car. Door fixtures (including locks, hasps, etc.), defective 
or missing. Door stops (front) bent or broken, if preventing 
proper closing and locking of doors. 

Car must be weather-proof at sides, ends, roof and doorways. 
This to be determined by getting inside of car, closing doors 
and observing whether daylight penetrates at any point. 


Class C Car 


For freight generally recognized as merchandise, such as agri- 
cultural implements, auto parts, cotton, charcoal, candy, canned 
goods, dry goods, furniture, graphite, hardware materials, roof- 
ing, radiators, refrigerators, sulphur, tanks, tubs, wire (woven), 
etc. 

1.—Same as for Class A car. 

2.—Car must be clean and íree from contamination such as 
odors, fresh oil and grease spots (dry spots without odor will 
not warrant rejection), coal and cement dust or other residue 
from previous loads on interior of car and must not have: 

(a) Protruding nails, blocking, etc., that may cause damage 
to lading. 

(b) Leaky roof, sides or ends that will permit damage to 
lading. 

(c) Missing or defective doors and door fixtures that will pre- 
vent proper protection to lading and closing of doors. 


Class D Car 


For freight generally recognized as Rough Freight, such as 
acids, bolts, car wheels (loose), castings, drums, hides, lumber 
(rough), pig iron, pulp, rough mill freight, spikes, slag, tar, 
ties, wire, etc. 

1.—Same as for Class A car. 

2.—Car should be reasonably clean but does not need to meet 
the requirements of a Class A, B or C car, and must not have: 

(a) Protruding nails, blocking, etc., which may cause damage 
to the lading. 

(b) Floors that are not in serviceable condition. 

(c) Doors and door fixtures, that are defective or missing, or 
doors that cannot be properly closed and locked. 


Automobile Car 


Equipment furnished for loading of automobiles must have 
good tight sheathing and roofs to prevent leakage of rain or 
snow inte the car. 

Car must be clean and free from contamination such as odors, 
dust, poisons and other residue from previous loads; also pro- 
truding nails, bolts and old blocking. 
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Flooring must be in good condition in order to properly secure 
automobile. 

Cars equipped with auto racks, "auto loaders," must have 
such equipment properly maintained and same should be care- 
fully inspected and tested before cars are applied on order. 
These racks should be raised into position next to roof of car 
and properly secured when cars are empty. 

Your committee realizes that all commodities are not listed in 
the uniform commodity requirements set forth here, our inten- 
tion being to list only those necessary to help identify the 
different classifications. Your attention is also called to the 
fact that on the sample uniform card submitted, provisions are 
made for writing or stamping any special commodities the 
various roads might wish handled in this manner. 

We would recommend that paper of such specification as will 
stand the elements be used, also that in application of cards 
sufficient tacks be used to prevent slipping or loss of card, using 
a minimum of three in each one. 

Your attention is also called to the fact that some roads use 
commodity cards on open top cars, samples of same being in- 
cluded among those shown in our exhibit. This committee 
feels that the uniform commodity card presented to you can be 
used for this purpose by using the symbol A for sand, gravel, 
powdered coal, etc.; symbol B for lumber, steel, pipe and similar 
commodities and additional symbols as might be required, this 
of course to be at the discretion of the individual roads. 

Discussion also brought out that several roads seal or wire the 
doors of empty cars at the time of classification to prevent con- 
tamination or damage to equipment before cars are placed for 
loading and it would be our recommendation that this be brought 
to the attention of the freight claim division for such handling 
as they deem necessary. 

The uniform commodity card and uniform commodity require- 
ments set forth here are hereby submitted to you for approval 
and submission to the Association of American Railroads for 
adoption. 


The Contaminated Car 


Deviating somewhat from the assigned subjects, but in line 
with many requests received your committee felt that a part ot 
this report should be devoted to the contaminated car. An 
effort was made to frame something to place the responsibility 
with the offending road; but after much discussion in a joint 
meeting held with Committee No. 7 (Interchange & Billing íor 
Car Repairs), it was agreed that the fundamentals for perfectinz 
an arrangement must necessarily be inaugurated by the trans- 
portation people. Suggestion was made that waybills of cars 
loaded with contaminating commodities be stamped by the agent 
at loading points to show such contamination and that the 
responsibility for having such cars cleaned before being reloaded 
be placed with the agent at the unloading point. If and when 
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such a plan is put into effect whereby we of the mechanical 
department will be in a position to definitely know the line 
originating cars loaded with contaminating products such as those 
shown in Circular Letter of the Chairman, Car Service Depart- 
ment, A. A. R., dated October 27, 1930, then we believe that 
appropriate additions to the A. A. R. Interchange Rules can be 
recommended with the thought of placing the responsibility with 
the loading line for the cost of reconditioning such cars, where 
such reconditioning involves repairs to the car to restore it to 
its former classification. : 

This committee is still of the opinion, however, that a joint 
meeting between representatives of this organization, the Freight 
Claim Division and the American Association of Railroad Su- 
pervisors will be necessary before such additions to the inter- 
change rules can be formulated and made effective. 

The report was presented by Chairman H. E. Wagner, general 
car foreman, Missouri Pacific, Dupo, Ill. 


Discussion 

G. R. Andersen, district supervisor car maintenance, C. & 
IN. W., said that the commodity card recommended in the com- 
mittee’s report is a definite step in the right direction, but 
raised a question regarding the size of the printing. 

Joe Marshall, special representative, A. A. R., Freight Claim 
division, said that he was much interested in the committee's 
report because of the possibility of reducing freight claim pay- 
1nents by adoption of some of the committee's recommendations. 


Mr. Marshall said that freight damage is caused not alone by 
defective cars, but by contaminated cars, and mentioned several 
instances of damages, in one of which five cars of wheat, 
previously loaded with soda ash not completely cleaned from 
behind the lining, were moved to an elevator and unloaded in a 
bin which already contained 11 carloads. The entire bin oí 
grain was contaminated by the soda ash and a damage claim 
of $22,500 was paid. In another instance, a car loaded with 
arsenic was subsequently used íor the transportation of oats 
which were fed to horses and killed nine of them. Mr. Marshall 
thought it would be a fine idea to mark the waybills of cars 
loaded with contaminating commodities and hold the unloading 
point responsible for cleaning. 

C. J. Nelson, superintendent, Chicago Car Interchange Bureau, 
made six motions, which were seconded and adopted as follows : 
(1) That the report be accepted; (2) that the proposed com- 
modity card be submitted to the A. A. R., Mechanical Division, 
for possible adoption as standard practice; (3) that if and when 
approved by the A. A. R., the use of this card be made manda- 
tory after a reasonable time to exhaust the supply of cards on 
hand; (4) that, if approved, the A. A. R. include specifications 
covering the kind of paper and printing; (5) that the present 
exhibit be turned over to the Mechanical Division for educa- 
tional and display purposes; (6) that the association express 
its appreciation to the committee headed by Chairman Wagner 
and also to the chief mechanical officer of the Missouri Pacific, 
without whose co-operation this valuable report could not have 
been prepared. 


Interehange and Billing for Car Repairs 


At the outset we wish to make it clear that this is truly a 
Committee report, that while we have had but one opportunity 
of meeting, which meeting was held at St. Louis, June 17 and 18, 
and at which every member of the committee was present, we 
have corresponded throughout the year, every committee member 
promptly passing his opinion on the many questions submitted. 

Many cases have been considered, the subject matter of which 
does not appear herein. Each has been given careful considera- 
tion and, for the purpose of brevity, only those that, in our 
opinion, justified recommended rule changes are included. 

Rule 4, Par. (d).—Revise completely to read: "Other house 
cars.—When, more than four boards of sheathing are split or 
broken, or when raked into tongue." (No change in Notes.) 

Reason: A study develops that passage of cars through large 
interchange points is being seriously hampered as a result of car 
inspectors consuming time to thoroughly inspect cars for protec- 
tion for minor delivering line defects. The need for more rapid 
movement is apparent. Study further develops that in the ma- 
jority of cases involving such minor damage the repairs are not 
made until cars pass through shops on regular shopping schedule. 
'There is, therefore, no reason why such minor damage should 
not be absorbed as deterioration the same as other owners' con- 
ditions existing on the car. 

Rule 4, Sec. (g), Par. (3).—Revise completely to read: "De- 
fect cards shall not be required for the following damage when 
not directly associated with other delivering line defects: (a) 
Push pole pockets—all cars; (b) Side door fixtures attached to 
door of car body— House cars." 

Reason: Revision in this rule is desirable to provide the car 
owner be responsible for damage to side door fixtures when not 
directly associated with other delivering line damage, as these 
items can be, and often are, damaged in fair usage. The need 
for this change to eliminate unjustified defect carding against 
delivering line has been brought to the attention of this com- 
mittee many times during the past few years, and a similar rec- 
ommendation was made last year. The urgent necessity for 
action on this recommendation is again stressed. 

Rule 19.—Eliminate last two items. Add a new item reading: 
"Wheels condemnable as per Rules 82 and 83." 

Reason: Present rule prohibits application of certain con- 
demned cast iron wheels, such as those which have been con- 


“It should be clearly understood that the recommendations made in 
this report are intended for submission to the A. A. R., Mechanical Divi- 
sion, and are in no way authoritative or effective until duly considered 
and favorably acted on by that body. 
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demned for out-of-round and reclaimed by grinding. It is felt 
that this rule should also prohibit application of wheels con- 
demned by remount limits. | 

Rule 32, Sec. (b).—Eliminate the phrase reading: “Ог fail- 
ure to properly control moving cars with car retarding device." 
Eliminate the first Note. 

Reason: Cars damaged on a manual hump are handling line's 
responsibility only when damaged to the extent of Rule 44, in 
accordance with the provisions of Section (d) of Rule 32, and 
it is felt that the same protection should be extended to lines 
having retarder equipped humps. When car has minor damage 
such as a broken coupler after handling on a retarder device 
hump, the circumstances must be investigated to determine that 
there was no failure to properly handle car with retarding 
device. Progressive lines are thereby penalized for facility im- 
provement. Actual study discloses that there is less equipment 
damaged on a retarder equipped hump than on a manual hump. 


A. A. R. Billing Rules 


Rule 9.—Add a new paragraph to read: “When brake beams, 
spring planks, wheels or truck bolsters are R&R or R, repair 
card must show whether or not truck is equipped with bottom 
rod or brake beam safety supports of any type, and (if so 
equipped) whether or not such supports were R&R or R.” 

Add additional item to Section "Brake beams R&R.” to read: 
"Whether or not equipped with removable chair casting and (ií 
so equipped) whether such castings were R&R or R." 

Reason: To facilitate reference and coincide with Rule 17 
Int. (B-5) and (B-8). 

Rule 17, Int. (C-2).—Eliminate portion of second paragraph 
of answer reading as follows: "Except such non-AAR stand- 
ard cast steel yoke and key. and coupler body, if not defective, 
shall be held and promptly reported to car owner for disposi- 
tion. If car owner elects to have such yoke and key and body 
returned, shipping instructions must be furnished within thirty 
days, and freight charges collect; otherwise such yoke and key 
and body may be treated as scrap." 

Reason: Experience has shown that owners very rarely rc- 
quest return of this material and as it is not AAR standard, 
and of no use to the repairing line, it is not felt that the cars 
and handling, as now required by this interpretation is justified. 

Rule 87 (a) .—Add additional item to the third sentence wherein 
is listed items for which counter bill is prohibited if not corrected 
within nine months from date of first receipt of car on home 
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line, or on any line within twelve months, from date of repairs: 
. "Brake levers." 

Reason: Claim for improper repairs are being made more 
than one year after application, and it is felt that if the brake 
levers are not replaced within one year, owner has received good 
value for repairs made and no claim is justified. 

Rule 101.—Delete Item 52. Delete the words "or convertible 
type" from Item 54-A. Add the words "or non-convertible type” 
to Item 56. 

Reason: Item 57-T of Rule 101 specifies that credit per Item 
54-B of Rule 101 is to be allowed for convertible or non-con- 
vertible type triple valves regardless of the condition of the 
body. Item 57-F, 57-G, 57-K and 57-L of Rule 101 show that 
the valve of convertible or non-convertible type triple valve 
applied is the same as the value of either of these types re- 
moved. There is consequently no need for separate prices to be 
quoted in Rule 101 for the bodies of such valves, as shown in 
present Items 52 and 54-A. The revision of Item 56 of Rule 
101 is recommended to render this Item consistent with Items 
57-K, 57-L and 57-M of Rule 101. 

Rule 107 (Item 166).—In the first note to this item clarify: 
*Sill splices on ordinary steel underframe cars." 

Reason: There is confliction of opinion as to whether this 
phrase intends that arbitrary labor allowances shown in Items 
168, 169, 195 and 200 will apply to splicing steel sills or whether 
it applies to splicing wood sills only on cars which are equipped 
with both wood underframe and steel underframe. The allow- 
ances in these items do not cover the cost of splicing metal 
sills equitably. : 

Rule 111.—Delete 'Item 6. Б 

Reason: Already covered by Item 114 of Rule 107. 

The sub-committee on billing for car repairs was assigned the 
special task of submitting recommendations for the improvement 
of the Index to the A. A. R. Interchange Rules, and interim 
report is attached hereto. The recommended revision is con- 
fined almost entirely to adding additional rule numbers to exist- 
ing items in the Index where such rules appear pertinent to 
such items. The addition of a section covering coupler yokes 
under the heading "Yokes" is a recommended form in which it 
is believed that the Index would cover individual parts of cars 
more advantageously than is the case at present. If this form 
is approved by the A. A. R. the committee hopes to be in a 
position to present a completely revised Index next year. 

The sub-committee was also requested to prepare a recodifica- 
tion of Rule 98. Our report this year is confined to recommenda- 
tions for the deletion of certain items in this rule and the 
transfer of one item to another rule. Substantial work has 
been done in connection with setting this rule up in a form which 
would correlate matters pertinent to each other more advan- 
tageously, however, as the work has not progressed to the point 
that a complete report can be made at this time, the subject 
is being continued on the docket and it is expected that a 
recoded rule can be submitted at the next convention. 

While meeting at St. Louis, a joint meeting was held with 
Committee No. 6, Freight Car Inspection and Preparation for 
Commodity Loading, for the purpose of discussing and placing of 
responsibility for damage to cars as the result of being loaded 
with contaminating commodities. 


It was agreed that the fundamentals for perfecting a ш! 
arrangement must necessarily be inaugurated by the transpors- 
tion department; it being our thought that way-bills of сг. 
loaded with contaminating commodities should be stamped t: 
the agent at loading point and the responsibility for having c.; 
cleaned should be placed with the agent at unloading point. 

If, and when, some such plan is placed in effect whereby w 
of the mechanical department will be in a position to kma 
what cars have been loaded with contaminating commodities ani 
where they have been loaded, we will recommend appropzia'- 
additions to the А. A. R. Interchange Rules with the thought c 
placing responsibility for the cost of reconditioning high сї: 
cars, restoring them to their former loading classification, at tx 
expense of the loading line. 

Numerous instances have been brought to our attention where 
extensive damage has been caused by unloading machines com- 
ing in contact with the interior of cars, and the responsibility for 
such damage was not assumed by the handling line as intends 
by Interpretation (4) of Rule 32. Я 

While this committee recommends no change in this interpret- 
tion, it does recommend that railroads on whose property suh 
damage occurs assume full responsibility for such damage a 
attach their defect card to the car as per Rule 4, Par. (а), a 
failing to do so, they be more consistent in conducting investig:- 
tions to determine whether or not such damage occurred whi: 
cars were in their account, when later presented with joint state- 
ments, assuming the expense of repairs, if after an honest ir- 
vestigation the damage unquestionably occurred on their line. 

Repairing lines are being called upon in numerous cases v 
reimburse car owner on the basis of intermediate line's billine 
repair cards in connection with improper brake beams where, i 
example, the original repairing line indicated a No. 15 beam 
applied whereas the intermediate line reports a No. 2 plus bear 
removed. In many of these cases it was developed that th 
original repairing line had no stock of No. 2 plus beams, and 
consequently could not have applied the improper beam as claimei. 
It is, therefore, felt that sufficient care is not being taken ir 
reporting correct information to show the type and location ^ 
brake beams applied and removed. This committee, therefore. 
requests all to take more care in proper compilation of billing 
repair cards to the end that this condition may be eliminated. 

We wish to bring before this association the need for minimiz- 
ing defect carding, lessening the time now required for car inspec- 
tors to inspect cars, particularly at the larger interchange points. 
This, of course, will have to be accomplished through the ге 
classification of defects, assessing the car owner with many 
defects that are now the responsibility of the delivering line 
under the interchange rules, and with the thought that sone 
definite action can be taken in this regard at the next conventio. 
we urge the members, railroad and private line alike, to wnt 
us making suggestions as to what, in their opinion, should x 
done. 

That part of the committee report pertaining to car inter- 
change rules was presented by Chairman Е. G. Bishop, general 
foreman, car department, Illinois Central, Centralia, Ill, ani 
the section on Billing by Assistant Chairman D. E. Bell, A. A. R. 
instructor, Canadian National, Winnipeg, Man., Canada. 


(The report was accepted practically without discussion.) 


Shop Operation, Facilities and Tools 


As the subject indicates, we shall endeavor to bring to you a 
description of various car shop devices which may be adaptable 
in many of your car shops, with a brief explanation of their 
operation. 

It is a recognized fact that the membership of our organization 
is thoroughly familiar with the use and value of standard manu- 
factured car shop equipment and we will make no attempt to 
discuss it here as it is well advertised to all concerned. There- 
fore, our report will be confined to home-made devices which have 
been designed and built to meet the particular requirements and 
to solve the problems of individual car shops on the various 
railroads. 

Through the years, this subject has been much talked and 
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written about in a piecemeal fashion, but, insofar as we are able 
to develop, no concerted effort has ever been made to consolidate 
ideas and information in regard to home-made car shop device 
and make them available to all. Therefore, the Car Department 
Officers’ Association will be the first to bring this matter to the 
fore in a definite report with the thought in mind that the mem- 
bership will reap the benefits. When we take into consideration 
the multitude of car shops which are scattered all over the United 
States, Canada and Mexico, we begin to realize the scope and 
possibilities of this study. 

Both large and small shops have developed numerous devices 
to speed up production, reduce personal injury hazards, and, last 
but not least by any means, to extend the efficient working life 
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Group 1 (A)—Portable truck repair hoist 


of the trained employee. With the slow turn-over of labor in 
recent years, the ability to obtain experienced new men has pre- 
sented a serious problem. Adequate shop facilities have helped 
considerably to handle the work under these adverse conditions. 
With the present emergency, brought about by nation-wide de- 
fense preparations, car shop forces will be pressed to the limit 
to keep car equipment in condition for constant service. It is 
readily apparent that the better and more complete our facilities 
are, the easier will be the task. 

In conjunction with our report, we have procured photographs 
of several units which will be reproduced in the annual minutes. 
It will be appreciated that photographs or drawings of all the 
devices hereinafter described, would require excessive space and 
we have endeavored to select those which are best illustrated in 
this manner. 


Group 1—Truck Repairs Hoists 


Hoists designed to facilitate repairs to unit type freight car 
trucks. 


Group 2 (A)—Brake beam head welding jig 
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(A) Portable hoist which consists of a framework constructed 
of angles, pipe or T-sections or combinations of all three. This 
unit sets over the truck to be dismantled and can be equipped with 
light chain hoists, square thread turnbuckles or air cylinders to 
raise and lower the truck side frames and bolsters. The illustra- 
tion shows a hoist equipped with air cylinders. This is a new 
idea and two distinct advantages are claimed for it, ie, the 
maximum speed of operation and, due to cylinders being mounted 
on top of frame, it is lower and better balanced for movement 
from one location to another; (B) Permanent truck hoist, single 
or double—jib type, (see Fig. 7 Page 31, January, 1940, Railway 
Mechanical Engineer) for installation where cars are moved to 
established Spot positions for truck repairs. This type of hoist 
requires a good foundation, preferably of concrete, for the ver- 
tical post. The frame of jib swings to a parallel position with 
the track when not in use. The same type of equipment is used 
for raising and lowering truck sides and bolsters as with the 
portable unit; (C) Permanent truck hoist, collapsible type, for 
Spot position installation (See Fig. 6, Page 30, January, 1940, 
Railway Mechanical Engineer). This unit is equipped with a 
counterweight at one end and, when not in use, may be raised to 
a vertical position requiring a minimum of space. Other equip- 
ment is the same as on the two units previously described. 


Group 2 (B)—Brake head grinding machine 


Many car shops have been equipped with truck hoists for some 
time and the use of these devices alone have made it possible to 
cut the time in half; or even less, on wheel renewals and other ` 
truck repairs. Furthermore, their use has practically eliminated 
damage to journals which previously resulted in connection with 
the removal and application of truck side frames when trucks 
were .dismantled for repairs. 


Group 2—Brake Beam Head Reclamation Jigs 


(A) The welding jig. This unit is used to hold the brake 
head in firm position while checking for wear and building up by 
welding to restore the original dimensions. It will be noted from 
the illustration that the machine is equipped with a foot pedal 
which is used to bring the upper portion of the jig down on the 
brake head for gaging after which small metal shims are tack 
welded on the work surfaces to reduce the amount of welding 
material necessary to apply. The welding is completed after the 
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brake head is removed írom the jig; (B) The brake head grind- 
ing Jig. After the brake head has been built up by welding, it 
is placed in this machine and ground to the proper radius for the 
brake shoe fit. The grinder is air operated and the brake head 
is held rigid while grinding with the foot pedal as shown in the 
illustration. 

Brake beam heads are an important factor in the repair cost 


Group 3 (B)—Device for straightening freight car ends 


of reclaimed brake beams. "Tests have developed that they can be 
built up by welding successfully if proper care is exercised in the 
selection of welding rods and he welding machine amperage is 
accurately regulated for this type of work. It has been stated 
that the reclamation if brake heads by welding costs approxi- 
mately one half as much as the purchase price of new brake heads. 


Group 3—Miscellaneous Devices 


(A) Journal box packing mixer (See Page 371, September, 
1941, Railway Mechanical Engineer). The operation of this unit 
can best be described by comparing it to a concrete mixer, except 
that the revolving speed of the drum is much slower. The drum 
is about five feet in diameter and has an opening at either end, 
one to put the packing into and the other to remove it from after 


Group 3 (C) All-purpose light-repair-track truck 
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Group 3 (D)—Device for applying draft gears 


mixing. The turning of the drum is accomplished with a three 
horsepower electric motor mounted on top of the framework 
which has a sprocket chain drive to the drum. The illustration 
is self explanatory in regard to the construction. 

The saturation of journal box packing is an important factor 
in obtaining proper lubrication of freight car journals. It is 
claimed that this device keeps the packing evenly and thoroughly 
mixed until it is ready for application to the journal box. It 
eliminates the necessity of pumping oil over the packing at fre- 
quent intervals. In fact, the packing is taken from the shipping 
containers and placed directly into the mixer as required for 
daily use. This saves considerable time and labor in handling. 

(B) Device for straightening ends of freight cars. This unit 
is built up of angles, channels, a %4-ton chain hoist, an air jack, 
a straight shank car coupler, etc. It is designed for use with an 
overhead or locomotive crane which is necessary to move it from 
one location to another. The illustration indicates how the unit 
is assembled and how it functions in service. 


Group 3 (E)—Air wrench for use in bolting car floors 


Straightening ends of freight cars without removing the sheets, 
stiffeners, etc., has always presented a difficult problem on the 
light repair tracks. The use of pull jacks and other similar 
devices are not only dangerous, but their capacity is limited. The 
machine which we have described has been in service but a very 
short time but it has proven very satisfactory. It is particularly 
well adapted to straightening the ends of steel gondola cars and 
this work can be accomplished in a very short time as compared 
with other methods. 

(C) An all-purpose truck for light-repair-track service. А 
compact and well equipped unit which includes riveting equip- 
ment, car jacks, trestles, acetylene cutting outfit, etc. The details 
of the assembly are clearly shown in the illustration. The frame 
of the truck is of lightweight pipe construction, covered by a 
metal platform and has an equipment box under the platform for 
small tools, bolts, rivets, etc. 
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This all-purpose truck carries all the equipment required by a 
light-repair gang to make repairs to trucks, couplers, etc. Pneu- 
matic tires, wire wheels and lightweight construction make it easy 
to move from one location to another and it saves considerable 
time which would be consumed in moving equipment one piece 
at a time. 

(D) Device for applying draft gears to cars equipped with 
horizontal coupler yokes. The frame of this unit is 934 in. wide 
and 6 ft. long, constructed of two 2-in. by 24-іп side angles 
welded together at the ends to cross-members of the same mate- 
rial. At the upper end, curved angles are welded to the side of 
the frame to form a track which raises the draft gear carriage 
and sets it in nearly a horizontal position so the draft gear may 
be pushed over the draft gear support. The upper end of the 
frame has two brackets which set on the axle of the outside pair 
of wheels and these are adjustable for height desired with varia- 
tion in wheel diameters. The draft gear is placed on the carriage 
at the bottom of the frame and pulled to the top of the curved 
track by means of a small hand wrench which is equipped with a 
rachet pawl for safety. The illustration shows the position of 
draft gear before it has been raised for application. 

This device fills a long felt need for a method to apply heavy- 
duty draft gears on cars equipped with horizontal yokes. Raising 
draft gears to position with jacks, levers and similar methods is a 
difficult and unsafe task. 

(E) Air wrench for use in bolting car floors. This device con- 
sists of an air-motor wrench secured to a platform equipped with 
three swivel type wheels and a metal tray at one end for supply 
of nuts. The wrench has a telescoping shaft with the socket on 
the upper end readily adaptable to variation of floor heights with- 
out any adjustment. The operator sits on the platform and pro- 
pels the unit around under the car with very little effort. 

Applying nuts to bolts of car floors with an ordinary hand or 
motor wrench is a tiresome job and this device makes it much 
easier for the workman and speeds up the job. 

In our study of “home-made” car shop devices, we have devel- 
oped considerable information and data relative to many other 
items of equipment. To include all of this detail would involve a 
voluminous report. We will therefore only mention a few of 
them which no doubt will be of interest to many. They are as 
follows : 

(1) Car trestles constructed of pipe and scrap boiler plate, 
welded to provide maximum strength. These are made up in many 
different types for particular requirements. They are simple in 
construction and far superior to wooden trestles in safety and 
economy of maintenance; (2) A wheel base gage designed for 
mating unit type truck side frames in reclamation shops. Proper 
mating of truck side frames is an important factor in extending 
the life of wheels and other truck parts; (3) A combination 
truck bolster and body side bearing which makes it possible to 
accurately determine the side bearing clearance in advance of 
application of truck to car; (4) Portable lumber paint spray 
machine designed for painting lumber when unloaded at central 
distribution points. Surplus paint is removed from lumber as it 
is taken from the machine and returned to the supply tank 
through a filter. This reduces the consumption of paint to a 
minimum in this operation. 

It is the unanimous opinion of your committee that the oppor- 


tunity for further study in this field has great and valuable 
possibilities. In this report we have scarcely touched the surface, 
and, we heartily recommend that the work of Committee No. 3 
be continued at least for another year in the study of home-made 
car shop devices. We also suggest that the membership be invited 
and encouraged to submit material for future consideration. It 
is impossible for the committee to cover the territory which 
should be investigated and we are certain that there are many 
devices which should be made available to us. 

In conclusion, we desire to extend our sincere thanks to those 
who were not members of the committee, for their many fine sug- 
gestions and counsel. We earnestly hope that what we have 
brought to you will be of benefit to the association and its mem- 
bership and we assure you it was a pleasure to serve in this 
capacity. 

The report was signed by R. K. Betts (chairman), foreman 
car repairs, Pennsylvania, E. St. Louis, Ill.; C. A. Jordan, gen- 
eral car inspector, N. Y. C. & St. L., Cleveland, Ohio; W. J. 
McCloskey, general car foreman, Illinois Central, Centralia, Ill. ; 
R. P. Dollard, shop engineer, C. & O., Richmond, Va.; P. B. 
Rogers, shop superintendent, A. T. & S. F., Chicago; H. S. 
Keppelman, superintendent car department, Reading, Reading, 
Pa.; E. P. Marsh, assistant superintendent car department, C. & 
N. W.; and A. Herbster, general foreman, N. Y. C., Chicago. 


Discussion 


P. P. Barthelemy, master car builder, G. N., said that car 
shop supervisors should insist on the use of new material for 
steel ladders, car trestles, etc., in the interest of safety and 
Chairman Betts agreed that scrap material if applied should be 
carefully selected to make sure that the sections are corroded 
slightly, if at all, and have practically the equivalent of new 
strength. Mr. Barthelemy stressed the use of all possible labor- 
saving devices to take the manual lifting out of car work, in 
the interest of safety and increased production. 

F. J. Swanson, general car department supervisor, C. M. 
St. P. & P., Chicago, pointed to the great advantage of concrete 
roadways at light repair track which make possible the use of 
lift trucks, enabling four men, for example, to apply 24 pairs 
of car wheels in eight hours, whereas by the older method, it 
was a good day's work for one gang to apply 8 to 10 pairs of 
wheels. . 

Chairman Betts said that everyone appreciates the value of 
concrete runways and tractors, but that the expenditure involved 
is not justified at outlying points where possibly only 10 car 
men are employed. Не said that the labor-saving devices rec- 
ommended in the committee's report are designed to take some 
of the manual labor out of car work at these small repair points. 

D. J. Sheehan, superintendent motive power, C. & E. I, 
strongly urged the car men to back up their requests for new 
equipment and tools with specific information regarding the sav- 
ings anticipated. He said that car men can get the authority 
to buy these tools if it is really shown that they will earn their 
salt. He maintained that extensive improvements in car repair 
facilities cannot usually be effected overnight and that it is 
usually more feasible to purchase and install them one at a time. 

(The report was accepted.) 


Maintenance of Streamline Equipment 


The advent of the streamliner train and its many diversified 
changes in body design, truck construction, electric-pneumatic 
brakes, pretentious interior finishes and fittings as compared to 
the conventional type of equipment presents a new problem in 
maintenance to the mechanical personnel of our railroads. Pri- 
mary consideration is essential in selecting terminal coach yards 
or shops that can conveniently track or house the equipment dur- 
ing the layover servicing periods, keeping in mind as to whether 
or not available facilities were adequate for the specific mainte- 
nance desired, and if not, if sufficient space was available to 
accommodate the additional facilities required. Concrete ramp 
structures and inspection pits equipped with air, steam, water, 
electric lines and drains, modern electric drop tables and hoists 
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for the removal and application of wheels and trucks complete, 
machine shops, wheel turning and grinding lathes, electric arc 
welding machines, electric charging lines of high voltage, power 
jacks, drill presses, special electric and pneumatic hand tools, to 
say nothing oí the large space required to house stock material 
were some of the facilities necessary. The next important step is 
to select supervisors and mechanics who were intellectual, pro- 
gressive and best qualified to cope with the class of maintenance 
desired. As a matter of fact a careful selection must be made of 
the coach cleaners assigned to handle the various cleaning fea- 
tures in order to obtain the most exacting results. 

We believe it is agreed that the general maintenance of the 
conventional type of passenger carrying cars is more or less 
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identical as amongst all railroads. To some extent, many of the 
past practices in cleaning and repairs are still in vogue on stream- 
liner equipment, however, there are many added features on 
streamliner trains where the former practices are not adaptable. 
Modern and pretentious interior fittings, color schemes, truck 
and body design, electric-pneumatic brakes, electrical equipment, 
air conditioning, etc., meant that all concerned were confronted 
with the problem of devising ways and means of maintaining 
these new features as efficiently and economically as possible to 
do so. In addition to the general facilities and tools, consideration 
has to be given to the kinds of cleaning materials that would be 
best suited for this work and which incidentally had to be devel- 
oped through tests in many instances. Railway supply companies 
have introduced some good cleaning materials and assisted super- 
visors in every way possible in meeting their various problems. 
Once the proper kinds of materials are agreed upon, it then be- 
comes necessary to set up a definite schedule with respect to the 
work that would be performed daily and the frequency in han- 
dling of special work. This same procedure is also followed in 
detail in the periodical over-hauling, testing and lubrication 
maintenance. With this in mind, the committee has endeavored to 
describe the manner in which a number of the principal opera- 
tions are being handled generally. 


Interior Cleaning 


In the cleaning of interiors, it is the practice to vacuum the 


shades, drapes, upholstery and carpets each trip of cars into 


terminals. Electrical appliances operated with the same voltage 
as carried in the cars, has been adopted for this use inasmuch as 
the operation can be performed much more rapidly than with the 
use of the air syphon jet system. Past experience has taught us 
that in using the air syphon jet system a considerable amount of 
time was utilized in transporting equipment, particularly the long 
lengths of hose, from car to car throughout the train yard. Win- 
dow sills, doors and partitions became scuffed and dirtied in the 
handling of hose from the yard connections into the ‘cars through 
the vestibules or windows. Another objectionable feature is the 
fact that doors or windows had to be left open for the entrance 
of the hose and consequently flies and other insects entered the 
interiors and which of course necessitated additional labor in 
ridding the interiors of these pests after the vacuuming operation 
was completed. 

Further, too much time was lost in connecting and dis-connect- 
ing hose each time that the car involved was moved. Spots and 
stains are removed each trip with a proficient cleaning fluid. When 
drapes become dirty they are removed for dry cleaning, a com- 
plete set of substitute drapes being available for this purpose. 
Window shades, upholstered seat cushions and backs are washed 
periodically with a shampoo with sufficient. time being allowed for 
drying in advance of the scheduled departure. Carpets are re- 
moved from cars at least once every sixty days and placed on a 
blow rack platform for a thorough cleaning with compressed air 
and followed by shampooing. The shampoo referred to is a liquid 
material which is proportionately mixed with water and forms a 
foam or sud solution. This sud solution is applied to shades, 
upholstery or carpets with a sponge and rubbing vigorously. An 
additional pail of water is used for the frequent rinsing of sponge 
and removal of dirt. Rinsing water should be kept fairly clean 
at all times. After cleaning, blowing with compressed air will 
assist in drying the materials more rapidly and which of course is 
important where this work is performed on equipment with a 
short layover period. 

As an extra precaution against unnecessary soiling as well as 
adding to the life of carpeting it is the practice to furnish each 
car with a canvas aisle strip. Attendants are required to lay these 
canvas aisle strips on the floor immediately after passengers have 
been discharged upon arrival of trains at the passenger terminals. 
Once the cars are cleaned at the coach yards, canvas strips are 
again laid on carpeted floors and not taken up until just prior to 
loading time at the passenger terminals. 

The same precaution is taken to protect upholstery, particularly 
the seat arms adjacent to the aisles, by covering with canvas caps. 
In this manner the upholstered seat arms are not dirtied by the 
mechanics' overalls as they pass through cars in performance of 
their servicing work. 

Sheet cork, wall paper, photo-murals and the leather pier panels, 
chairs and shelving are dusted or dry wiped each trip. Periodi- 
cally, sheet cork is cleaned with naphtha and then given a light 
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coating of lacquer. Wall paper and photo-murals are washed with 
a soap sud solution, using a good grade of castile soap in luke- 
warm water and after drying the surface is given a thin coat ¿i 
lacquer. The application of lacquer serves to protect that бп} 
and extends the duration of time as between subsequent clear- 
ings. Leather is also washed with a good grade of castile soap 
and water, cheesecloth being preferable for this use. Under w 
circumstances should polish, oil or ammonia ever be used. 

In cleaning (mopping) rubber tiling with inlaid patterns ax 
cemented to a cork flooring it is imperative that a minimur. 
amount of water is used and then removed as quickly as possible 
Where an excess amount of water is used and same is allows: 
to remain on the tiling for a length of time it will work through 
the cork, pulverizing same and causing the tiling to bulge. Th: 
is a matter for builders to consider in future installations. 

Painted ceilings, walls, partitions, doors, baggage racks a»! 
vestibules are dusted or dry wiped each trip, the scuff marks as 
spots being removed with a wax dampened cloth. These painte/ 
surfaces are being waxed progressively so that each car intericr 
is waxed complete once every ninety days. The waxing operati 
is confined to certain efficient male cleaners who are thorougt: 
familiar with its application. A better grade of work is realize’ 
in this manner than if the waxing operation was left up to t 
individual interior cleaners who work in the various cars. X 
allotted number of hours labor is devoted to this operation da‘: 
with a sufficient amount of time remaining in advance of schei- 
uled departure to take care of the removal of handmarks ax 
baggage scuffs that are always prevalent on vestibules, doo. 
partitions and side walls. In maintaining the painted surfaces 
with wax it has been proven over a period of time that the finish 
still retains its original lustre, whereas this cannot be said of th 
painted surfaces where soap and water have been used. lti:: 
known fact that the repeated use of soap on painted surfaces wi. 
ultimately deteriorate the finish and to the extent that repainting 
becomes necessary. 

Multi-vent ceilings or panels are removed for the blowing ax 
cleaning of air ducts semi-annually. After re-applying it is песе 
sary to clean with wax. Where this type of ceiling is used + 
lounge cars or the smoking rooms of parlor and coaches, the c«- 
stant presence of smoke results in ceiling panels becoming stained 
with a yellow color resembling nicotine around the períoratios: 
and which can be removed with a wax dampened cloth if attendci 
to frequently. In the absence of frequent attention, waxing proves 
of no avail and spray painting is required. 

Smokestands—we are all familiar with the proper procedure t^ 
follow in their cleaning, however we might add that in order t 
assist in eliminating the objectionable stagnant smoke odors th: 
it is a good practice to remove the ash receptacles from the smoke- 
stands for cleaning immediately upon arrival of equipment at the 
coach yards. 

The cleaning of lavatories, windows, basket racks, lighting âx- 
tures and the kitchens and pantries are still maintained in somi 
what the same manner as on conventional equipment, therefore кс 
will pass on to our next operation. 


Exterior Cleaning 


Generally, exteriors are given a plain water wash daily. Pericó 
ically they are cleaned with materials best suited for the type с: 
finish, whether it is varnish, lacquer or stainless steel. Green x: 
soap is very effective in the removal of oil, grease, tarry su 
stances and insects. Regardless of the materials used, it gc: 
without saying that there is a great deal more surface to wash = 
streamliner equipment as compared to conventional. Diaphragm 
rubber, skirt sheets and roofs receive the same attention as th 
body. Where it is the practice to wash roofs each trip of trairs 
into terminals, portable scaffolds with guard rails are the mot 
suitable for the performance of this work, particularly so from 
safety viewpoint. These scaffolds are mounted on rubber tired 
wheels and can be readily moved from car to car along side ef 
trains. In the absence of scaffolds it is found to be a very dar- 
gerous practice for men to walk on the roofs, With the prevail- 
ing roof curvatures and the fact that oil and water creates 2 
slippery condition, men are apt to fall and become seriously in- 
jured. One railroad found that the use of scaffolds would ob 
struct traffic on the sidewalks adjacent to the trains and at tk 
same time they would not sanction the practice of assigning mes 
to work on the roofs and as an alternative it was decided not 0 
wash the roofs daily, but to take the individual cars out of trains 
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at least once every ninety days and place on a track where scaf- 
folds could be conveniently used and then scrub the roofs, followed 
by painting. On these same occasions the rubber diaphragms, 
skirt sheets and steps are painted. 

Trucks were originally cleaned by spraying with a solution of 
mineral seal oil and kerosene and the resultant glossy effect cre- 
ated a very good appearance, however due to the fact that dirt 
adhered to the truck parts on this account and might result in 
concealing such defects as cracks it was proposed that another 
substitute be found. Some railroads then cleaned the trucks by 
brushing with a solution of green oil soap and water, while others 
used a jet system in cleaning with steam and soda solution. Both 
methods proved effective and left truck parts in a good clean 
condition and facilitated inspection and repair work. Periodically 
the trucks are spray painted and restencilled. During the winter 
month when large accumulations of ice and snow adhere to truck 
parts, cleaning is important to facilitate inspection and repairs. 
Usually it is the practice to remove large pieces of ice with a bar 
and followed by steaming. This procedure dislodges ice accumu- 
lations between bolsters, springs, brake levers, side bearings, etc., 
and will serve to eliminate hard riding complaints. 


Mechanical 


In dealing with some of the many phases of mechanical main- 
tenance, it was decided that it would not be amiss to commence 
with inspection work. For aíter all, it is the inspection that is 
responsible for the repairs made, especially so in the maintenance 
of trucks, including wheels and roller bearings. Owing to the 
importance of this class of work every conceivable precaution is 
taken. Supervisors in charge of streamline maintenance, being 
familiar with their fast schedules, realize their responsibility for 
the safe and on time operation. They in turn have selected the 
most dependable car inspectors from their organizations for this 
assignment and they work together and are thoroughly conversant 
with every detail of maintenance and systematically outline the 
repairs necessary, daily and periodical. Back of this work the 
railroad managements have provided elevated ramp tracks and 
inspection pits to facilitate inspection and repair work. Due to 
the appurtenance that is now suspended from underneath stream- 
line cars and concealed from view by shrouding and skirt sheets, 
the ramp track and inspection pit affords car inspectors the 
opportunity to carefully check all truck parts, brake levers, sup- 
port brackets and attachments. We know of one railroad who at 
the present time are constructing a series of ramp tracks and 
inspection pits. Constructed of concrete the ramp track on which 
rails are installed are elevated approximately five inches higher 
than ground level. This height and the height of the rail facili- 
tates inspection and repair work such as the renewal of brake- 
shoes, hangers, pins, the servicing of roller bearing boxes and the 
pressure greasing of truck parts. Inspection pits run the full 
length of ramp tracks and are equipped with water, air, steam 
and electric lines as well as drains. A series of lateral drop pits 
for the removal of wheels and other heavy repairs are conven- 
iently located along each track so that several cars in any one 
train can be undergoing repairs at one time and still not interfere 
with other maintenance work. Cars are spotted with a car puller. 

Repairs to streamline equipment has changed considerably as 
compared to conventional cars. With increased speed and the 
endeavor to promote good riding qualities, wheels are condemned 
for tread wear with special gauges. This practice varies, some 
railroads condemn wheels with а 76° in. tread wear while others 
remove wheels with only 56» in. tread wear. With these gages in 
use, tread wear becomes the principal defect for which wheels 
are removed. After wheels are turned in lathe and in order to 
reduce the margin of eccentricity, some railroads then grind their 
wheels before application. Stabilizing levels, bolster draft rods, 
shock absorbers and additional equalizer and bolster springs re- 
sults in additional maintenance. These parts must be kept in good 
repair and adjustment to assure good riding qualities. In the 
absence of ramp tracks with inspection pits, cars are arbitrarily 
cut out of trains periodically for careful inspection on the reg- 
ular repair tracks. Terminals handling special work make it a 
point to thoroughly check and repair trucks periodically, as a 
matter of fact, complete repaired trucks are substituted as re- 
quired. Semiannually the trucks and all parts are thoroughly 
cleaned with kerosense for a hammer test. Due to high speed 
and the road ballast gradually wearing and having a sandblasting 
effect on truck parts, metal cross members, steam regulators, etc., 
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it is found necessary to insulate and shield numerous parts. Some 
equipment has underneath parts sprayed with a rubber cement as 
often as once every thirty days to alleviate the condition already 
mentioned. Vertical or flanged tie bars have been introduced and 
applied to pedestals to prevent the slewing of trucks in the event 
of a derailment. 

Roller bearings, regardless of manufacture, are generally given 
the same attention at all terminals. Upon arrival of trains the 
boxes are felt with the bare hand to determine abnormal tempera- 
tures. Oil plugs are removed and the oil levels checked, adding 
oil as required. Where boxes are found operating above normal 
temperature, the oil discolored, etc., wheels are immediately re- 
moved for a complete check of all roller bearing parts. Semi- 
annually the covers are removed for inspection of boxes and the 
furnishing of Summer or Winter oil. On each occasion that 
wheels are changed, boxes are completely dismantled for inspec- 
tion, replacing with new the worn or defective parts found. 
Originally thése boxes were equipped with heat indicators or 
commonly termed stench bombs that would throw off an ob- 
noxious odor to warn members of train crews if boxes were 
operating at an abnormal temperature. This method has been 
improved upon inasmuch as recently built equipment have an elec- 
trically controlled signal alarm system connected to each box and · 
when excessive heat develops, it is so indicated in the car 
interiors. 

Lubrication- is another matter receiving more attention on 
streamline equipment. Using air pressure guns, center plates, 
pedestal liners, slack adjusters and other truck parts are carefully 
lubricated each trip, and all of which results in reducing wear and 
improving the riding qualities of equipment. 


Air Brakes — Air-Conditioning — Electrical 


The introduction of the electric-pneumatic brake have resulted 
in many changes in our former practices. This class of mainte- 
nance meant that mechanics had to be trained and which was 
done with the assistance of representatives of the air brake com- 
panies. Special test racks and test trucks for the testing of valves 
electrically and pneumatically had to be installed. The added 
number of brake cylinders, control valves, magnet valves, relay 
valves, E-3 brake application valves, K-3 switches and speed gov- 
ernors meant more maintenance and by competent mechanics. 
Testing, cleaning, oiling and repairing schedules, daily and 
periodically, are strictly adhered to. 

It is needless for us to talk about this maintenance as all 
phases of the operation was ably covered by the Passenger Train 
Car Handling Committee at our meeting last Fall. 

This class of maintenance has increased tremendously due to 
the additional amount of modern electrical appliances and con- 
veniences now carried in streamline equipment. Additional light- 
ing facilities, water coolers, exhaust fans, shaving receptacles, 
refrigerators, radios, telephones, speedometers, and back-up horns 
are some of the added new features and requiring daily attention 
as well as periodical overhauling. 

Will not attempt to relate the amount of daily and periodical 
attention that is afforded such items as couplers, draft gears, 
water pressure systems, steam regulators, metallic conduits, etc. 

In many instances, work is progressively carried on as between 
two terminals, therefore work sheets are carried on each train to 
indicate the work performed, enabling one terminal to pick up 
where the other left off. Trip inspection reports are also carried 
in each train for electricians, conductors, and porters to report 
any unsatisfactory condition occurring enroute and requiring 
attention. 

Work cards are carried in each car to indicate the special work 
that is required periodically, entries being made on cards accord- 
ingly. In this manner, supervisors handling streamline trains 
have first hand knowledge of the work needing their attention. 

Our study developed that the same definite program is followed 
in the daily and periodical servicing of the power units and auxil- 
iary cars, however in order to keep within the time limit allotted 
for the presentation of our subject we regret being unable to 
cover the vast amount of detailed precision work that is required 
in the maintenance of main engines, traction motors, steam gen- 
erators, AC and train lighting auxiliaries, air brakes, etc., of 
these units, but owing to the extreme importance of this class of 
maintenance we are respectfully recommending to the General 
Committee that this subject be reviewed at our next meeting. 


(Continued on page 433) 
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A Quarter More Use From 


A. A. Raymond, 
President 


А т its fifth annual meeting, held at the Hotel Sherman, 
Chicago, on September 23 and 24, the Railway Fuel and 
Traveling Engineers’ Association presented and dis- 
cussed a program which by rigid adherence to a time 
schedule was completed within the allotted two days. 
Although somewhat curtailed by the enforcement of the 
schedule, the discussions were brisk and gained in point- 
edness what they lost in length. 

' Following the adjournment of the joint opening ses- 
sion of the four coordinated associations, the first session 
of this association was called to order by its president, 
A. A. Raymond, superintendent fuel and locomotive per- 
formance, N. Y. C. In his opening remarks, Mr. Ray- 
mond said that conferences such as this were needed 
more now than at any time before because of the unusual 
problems with which railway supervisory forces are 
faced. These, in part, he said, are the outgrowth of the 
battle of materials resulting from the tremendous volume 
oí materials and equipment required for our national 
defense program. 

Mr. Raymond briefly reviewed the program for the 
meeting, pointing out the large amount of work which 
has been done by the various committees. The best 
repayment to these men for their effort, he said, would 
be a good discussion of the reports. 

'The program was built around three major themes— 
locomotive performance, including both Diesel and steam ; 
fuel, and air brakes. The greater number of reports 
were devoted to the steam locomotive, with a new Com- 
mittee on Lubrication reporting for the first time this 
year. In addition to the reports and papers abstracted 
herewith, this session included a report on New Loco- 
motive Economy Devices. The chairman, A. G. Hoppe, 
assistant mechanical engineer, C. M. St. P. & P., briefly 
reviewed the performance of the Franklin system of 
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The Railway Fuel and Traveling 
Engineers’ Association report 
on Utilization of Motive Power 
outlines methods for accomp- 
lishing such an increase—Diesel 
locomotive operation and air 
brakes among other subjects 
discussed at Chicago 


L. E. Dix, 
Vice-President 


T. Duff Smith, 
Sec.-Treas. 


steam distribution with the OC poppet valve and also 
called attention to the automatic draft control in service 
on the Lehigh Valley. 

The second session was set aside exclusively for the 
discussion of air-brake subjects, under the chairmanship 
of J. A. Burke, supervisor air brakes, A. T. & S. F.. 
who introduced the authors of the three air-brake papers. 

A report on Plugged Netting—Cause and Cure was 
presented by a committee, of which H. Malette, road 
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ocomotives Suggested 


W. C. Shove, 
Vice-President 


J. A. Burke, 
Vice-President 


foreman of equipment, St. L.-S. F., was chairman. This 
will be the subject of an article in a subsequent issue. 

During the meeting the association was addressed 
briefly by John M. Hall, director, Bureau of Locomotive 
Inspection, I. C. C., and Roy V. Wright, editor, Railway 
Mechanical Engineer. 


Address by J. M. Hall 


In a brief address, J. M. Hall, director, Bureau of 
Locomotive Inspection, I. C. C., spoke in terms of the 
higher praise of the performance of the mechanical and 


operating departments during the present time of stress. 
At the beginning of the last war, he said, 54.5 per cent 
of the locomotives inspected by the bureau were found 
defective, while now only 9 per cent of the locomotives 
inspected are found to be defective. That, he suggested, 
is one reason why trains now keep moving with so few 
delays. 

Mr. Hall cited figures to show the tremendous im- 
provement in locomotive conditions as reflected by the 
reduction in accidents and casualties caused by the fail- 
ures of locomotive parts since 1916. The safe machine, 
he said, has proved to be the good machine. Along with 
the reduction in failures has gone a reduction in the 
cost of boiler maintenance and in fuel consumption. Ex- 
cept where caused by hidden defects, Mr. Hall said, there 
never should be a boiler explosion and there never would 
be if maintenance and operating forces were all awake. 
In closing, Mr. Hall said that the traveling engineer can 
do much through his personal contact with the engine- 
man to overcome the opposition on the part of some of 
them to the operation of the blow-off cock required in 
the blow-down system of preventing foaming. 


Remarks by Roy V. Wright 


Mr. Wright, called upon during the meeting, spoke 
briefly concerning the situation of the railroads in the 
national defense program, calling attention particularly 
to the needs for material and equipment. They were 
making good, he said, by mobilizing their man power 
and he stressed the possibilities offered by making better 
use of the human element. He cited one example of this 
as the prevention of accidents. He quoted the National 
Safety Council’s estimate that for 1941 the nation would 
suffer an economic loss of 3.6 billion dollars as the result 
of accidents. A great deal of this loss he considered 
preventable and stressed the need for safety campaigns 
as the activities of the railways increase. 


The Road Foreman and the Diesel Locomotive 
By W. D. Quarles 


General Mechanical Instructor, Atlantic Coast Line 


In December, 1939, the Atlantic Coast Line and the Florida 
East Coast inaugurated faster daily service between New York 
and Miami with our deluxe trains, “The Champion," Diesel 
powered between Washington and Miami, and typical of Diesel 
passenger operation throughout the country. 

This improved service established itself so permanently in the 
public's favor that 19 2,000-hp. Diesel passenger units (18 Atlan- 
tic Coast Line and 1 Florida East Coast) were added to provide 
Diesel power for the "Vacationer," the “Florida Special" and the 
bigger "Champion." The original "Champion" consisted of seven 
light-weight cars powered with one 2,000-hp. unit; this being in- 
creased to fourteen light-weight cars and two 2,000-hp. units. The 
“Vacationer” and the “Florida Special" were powered with 4,000- 
and 6,000-hp., respectively. 

As further evidence of the fine service rendered by the Diesel 
locomotive, the Atlantic Coast Line and the Florida East Coast 
now have on order twelve additional units (9 Atlantic Coast Line 
and 3 Florida East Coast) to Dieselize other Florida trains for 
the coming winter season. With the units now on hand this 
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will give us a total of 34 passenger units, all of which have 
been purchased in the past two years. 

We have good steam locomotives on our line but they have 
not been successful in their operation on high-speed trains. 


No Power Failure in 2,700,000 Miles 


‘August 1, 1941, the combined mileage of our road Diesels ag- 
gregated 2,704,000 miles without a power failure necessitating re- 
placement by steam, and as a consequence of this performance, we 
do not have stand-by protection for Diesel power. 

On July 12, Train No. 2, operating between Miami and New 
York (mixed streamlined and conventional equipment) was 
wrecked at Walthourville, Georgia, due to striking and knocking 
a cow into a switch stand of the center passenger track. This was 
an opposing switch; it was opened, and both power units and 
seven cars were derailed. The speed of the train at the time of 
the accident was 75 m.p.h. The power units were rerailed and 
moved into our Waycross, Georgia, shops on the afternoon of 
July 14, where only steam facilities were available; however, the 
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units were conditioned and returned to service on July 18. This 
reference is made to indicate the sturdiness of this type of power. 

We do not have Diesel freight power as yet. but one only needs 
to observe the service rendered where this type of power is used 
to determine its ability in fast-freight service. 

All concede the Diesel switcher's supremacy to the steam. We 
have two types of Diesel switchers on our line and careful records 
are being kept to determine the type best suitable for future 
purchases. 

The Diesel locomotive, at present, is used largely in the high 
class passenger service, where the schedules are the fastest and 
the service more exacting. If the road foreman desires this to 
be what is expected, he must spend his time with the men in order 
to educate and acquaint them with all phases of the operation. 


Diesel-Electric Throttle Technique 


The handling of the throttle of the Diescl-electric locomotive 
compares in no way with the handling of the steam locomotive's 
throttle. It is in this that the electric equipment can be sub- 
jected to severe abuse and high maintenance costs. The engine- 
man should know what takes place in the power room when the 
throttle is moved from idle position to position No. & If the 
operation of the electro-pneumatic governor and load regulator 
is understood, no trouble is experienced from these men failing to 
use the proper time element between throttle positions; when 
accelerating or decelerating, time must be had to permit the 
Diesel engine to respond and assume the new spced for cach 
throttle position. This also gives the load regulator time to bal- 
ance out with the new load demand. When too much time is 
consumed in advancing the throttle, the traction motors stay in 
series longer than necessary, and as transition is delayed, several 
power plants may transfer at once, giving an objectional surge 
to the train. 

In steam-locomotive operation no serious results are obtained 
by opening and closing (pumping) the throttle; however, if this 
practice is used on Diesel-electric locomotives it causes destruc- 
tive arcing at series and field contactors, unnecessary wear and 
removal of parts and rough handling of the train. : 

The engineman should know that at speeds below 30 m.p.h 
the acceleration should be made with traction motors operating 
in series. If acceleration takes place with traction motors operat- 
ing in parallel there will be improper application of power to the 
traction motors, the high amperage flow causing heating, and loss 
of power for acceleration. 

When passing over railroad crossings the engineman should 
know that the vibration causes poor contacts between brushes and 
commutators on traction motors, which results in arcing and 
burning of commutators. When the throttle is in position higher 
than Run No. 2, the voltage and currents will be high; by reduc- 
ing the position of the throttle to Run No. 2 this is minimized 
and the prevention of the flash-overs in the motors is assisted. 

With the light-weight streamline trains having little or no slack 
in draft rigging, no trouble was experienced when these trains 
were started. However, now that Diesel-electric power is han- 


dling trains which consist of mixed streamlined and conventional 
equipment, or all conventional equipment, the question of throttle 
manipulation is of great importance, as well as the methods used 
in stopping trains of this make-up. The characteristic of traction 
motors is to develop a high torque when starting, with resultant 
high drawbar pull. and on runs where there are two or three 
power units the slack is sometimes taken out severely and rough 
handling occurs, especially at the rear of the trains. 

The writer has found that, first, much can be done to relieve 
this by stopping trains with slack stretched, making one applica- 
tion of the brakes and using graduated methods when releasing 
brakes; second, where two or three power units are handling 
trains, one or two power plants were isolated until the train slack 
was stretched, or the train started. This practice eliminated the 
trouble in starting and slack was controlled. 


Training Firemen for Road Maintenance 


On our line at present we have an electrical supervisor riding 
all road Diesels. He is just what the name implies; he has a 
knowledge of the equipment not yet obtained by the crews. Fire- 
men assigned to Diesel-electric locomotives will perform all 
duties in the power room necessary for correct operation, and 
make any repairs required, under the direction of the electrical 
supervisor. The electrical supervisor is subordinate to the road 
foreman of engines. 

With this method of operation we have developed assistant 
road foremen, firemen instructors and firemen, who are thor- 
oughly capable of being trusted with the care and operation of 
our Diesel locomotives. 

The fireman of today is the engineer of tomorrow, and by hir- 
ing firemen not for their brawn, as was the case in the past, but 
young men with a high-school education and a natural aptitude 
for railroad work, we should perfect an organization for Diesel 
road operation which should function as well as steam operation 
and with the same supervision. 


Discussion 


Prof. L. E. Endsley said that the railroads are coming to 
Diesel locomotives faster and faster and that the best steam loco- 
motive today uses six times as much fuel as the Diesel-electric 
locomotive. With five-cent oil, he said, the balancing price 
for coal would not be over $2 per ton. He prophesied that in 
20 years no more steam locomotives would be purchased unless 
steam develops faster than he believes it will. 

Mr. Wink (A. C. L.) said that it was not difficult to teach 
any man in 30 min. to run a Diesel-electric locomotive, but that 
he cannot be taught to take proper care of the engine in any 
such short time. The fireman, he said, on his tours every 20 
or 30 min. looks after the equipment and is thus trained to know 
its requirements. In closing, Mr. Quarles referred to the much 
greater number of Diesel locomotives than of steam which have 
been ordered during the current year and agreed with Professor 
Endsley that steam is on the way out. 


High-Speed Braking With D-22 Control Valves 


The D-22 control valve has several improved features among 
which are the quick service feature; service stability; positive 
release regardless of service slide valve friction; improved 
graduated release feature; improved emergency transmission 
speed; improved release after emergency application; increased 
capacity; more uniform brake cylinder pressure; simplified con- 
struction and interchangeability with previous equipment. 

Improved brake flexibility and sensitive control in the hands 
of the enginemen assist in the maintenance of intensive schedule, 
add new safeguards to operation, and the equivalent automatic 
cushioning of intratrain shocks are also characteristics of new 
passenger train brake types. 

[The report included a summary of the advantages of the 
present electro-pneumatic braking systems with particular reí- 
erence to the features which control wheel sliding. A detailed 
description of such equipment as applied to one of the Burling- 
ton Twin Cities Zephyrs was also included.—Editor.] 
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There are a number of high-speed trains being operated 
throughout the country with speed governor control but without 
wheel slide protection, and are not having much trouble with 
slid flat wheels, but the secret for this in most cases, is that 
generally only light brake applications are being used for mak- 
ing slow downs and stops. In most instances these light brake 
applications do not exceed the braking forces employed on older 
equipment, and as a result the motive power is called upon to 
maintain higher maximum speeds to offset the time lost by the 
brakes being applied earlier than it normally would be necessary 
if wheel protection were used. If, however, the maximum of 200 
to 250 per cent braking forces were used in ordinary service 
braking, there would be a far different story, and the necessity 
for ample sanding with some form of wheel slide protection 
would be recognized at once. In our opinion these high braking 
forces should be available at all times without fear of damage 
to wheels; they can be available with the equipment now at hand 
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Officers Eleeted for 1941-42 


President: L. E. Dix, fuel supervisor, T. & P., 
Dallas. Tex.; vice-presidents: J. A. Burke, 
supervisor air brakes, A. T. & S. F., Topeka, 
Kans.; E. E. Ramey, fuel engineer, B. & O., 
Baltimore, Md.; W. C. Shove, general road 
foreman of engines, N. Y. N. H. & H., New 
Haven, Conn.; secretary-treasurer: T. Duff 
Smith, Railway Fuel & Traveling Engineers’ 
Association. Executive Committee—elected 
to serve 2 years: E. Holmquist, master me- 
chanic, C. & N. W., Chicago; A. G. Hoppe, 
assistant mechanical engineer, C. M. St. P. 
& P., Milwaukee, Wis.; H. W. Sefton, superin- 
tendent locomotive and fuel performance, C. 
C. C. & St. L., Indianapolis, Ind., and W. R. 
Sugg, superintendent, fuel conservation, Mo. 
Pac., St. Louis, Mo. 


For service braking the use of electric straight air brake is of 


prime importance on fast schedules, ‘as the brakes can be applied 
throughout any length of train to the desired brake cylinder 
pressure in two to four seconds, depending on just how fast it is 
desired to build up the pressure; this depends on passenger com- 
fort and the liability of sliding wheels. 

The handling of the brakes on trains operated with electro- 
pneumatic brakes is no more difficult than braking an automobile 
and requires very little instruction on the part of the road fore- 
man. The advantage of electro-pneumatic braking on mountain 
grades is that the air brake system remains fully charged, so 
that in case of an emergency the full braking power is always 
available. The use of retainers is unnecessary and the train 
speed can be controlled more uniformly than it is possible with 
automatic brake; due to the ability of applying and releasing in 
uniform cycles, the wheels and shoes remaining comparatively 
cool, thus reducing brake shoe wear and saving of wheels from 
damage due to over heating. 

One fact is evident, that is the positive application of sand in 
sufficient quantities and so delivered that its full benefit is real- 
ized for tractive purposes, will provide a coefficient adhesion 
under all conditions at least as high as that obtainable with a 
clean dry rail. If a rail adhesion efficiency was available at all 
times a brake design of much higher capacity could be developed 
to predict stops with greater confidence and accuracy. The 
subject of adequate sanding of the rail to insure uniform wheel 
rail adhesion is being constantly studied, but not as yet fully 
solved. Some railroads have gone so far as to install additional 
sanding devices in two or more locations of one train, being 
arranged so that at a predetermined cylinder pressure automatic 
sanding will occur. On others sanding is initiated by wheel 
control operation. The additional sanding stations were judged 
mecessary, since when wheels pass over sand at high speed the 
sand which is not blown from the rail or carried by the wheels 
at the brake shoes and lost, is ground so fine it has lost its 
efficiency by being repeatedly crushed. 

However, even if a sanding device could be designed to effi- 
ciently sand the rail at 90 to 100 m.p.h. the problem of carrying 
a sufficient supply of loose sand on each truck for a usual trip 
of the present streamline trains is a major one. 

It therefore appears definite to us that some other method of 
conditioning the rail must be devised for satisfactory results at 
the present high speed. 


Electro-Pneumatic Sanding Equipment 


The effectiveness of good clean silica sand to raise the co- 
efficient of adhesion between the rail and wheel is unquestioned, 
but reliability of sand delivery introduces major problems. 

The sanding equipment is designed to solve these problems in 
a practical manner. It is flexible and can be operated either 
pneumatically or electro-pneumatically. The pneumatic operation 
of the equipment is interlocked with the brake equipment so that 
its operation is initiated by an emergency application of the car 
control valve and continues over a predetermined time before 
being terminated automatically, thereby eliminating a useless 
waste of air and sand. The electro-pneumatic operation is con- 
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trolled through electric circuits which are used at the discretion 
of the engineman to initiate or terminate a response simultane- 
ously at all sander installations through the train. If not termi- 
nated by the engineman, an electro-pneumatic sanding operation 
will cease by action of a timing sanding valve in the cab after 
a predetermined time interval. The train sanding circuit is inter- 
locked with a locomotive sanding circuit in such a manner that 
either the locomotive sanders alone may be used for locomotive 
traction when accelerating, or all train sanding stations may be 
simultaneously set into operation when desired. 

Sand is dispersed positively and reliably to the point of con- 
tact between the wheel and rail by a new type of sand trap 
which includes a device for preventing high pressure air for 
cleanout purposes from blowing back into the sand box. The 
sand is conveyed from the sand trap to the point of application 
through a sanding hose and distensible rubber nozzle from which 
it is delivered. The sand trap is so designed that a minimum 
of compressed air is used to deliver the sand to the rail, atmos- 
pheric air being used in large quantities for agitating the sand 
within the trap. : 

The sand trap has two distinct functions. First, at the begin- 
ning of every sanding operation a short, but heavy, cleanout 
blast of air is directed through the sanding hose and nozzle to 
insure an unrestricted flow of air and sand. This cleanout blast 
of air may develop any pressure in the delivery line needed to 
open the sanding nozzle if it should be frozen over on the out- 
side during winter weather. Second, sanding follows immedi- 
ately after the cleanout blast. Another cleanout blast of air fol- 
lows automatically at the termination of the sanding function. 

The cleanout and sanding cycles of a group of traps at one 
station are controlled automatically by a sanding relay valve, 
which comprises a relay portion for providing the sequence of 
functions, a magnet portion for responding to the electro-pneu- 
matic control and an application portion for automatically re- 
sponding to a local emergency brake application. The air supply 
is provided by a separate reservoir, which is charged through 
a valve which prevents interference with brake action. 

The railroads are very much concerned with three principal 
factors affecting wheel service, shelling, thermal cracks and 
tread wear. Shelled wheel treads cause rough riding, and vibra- 
tions from this increase maintenance costs. To remove wheels 
for turning involves expenditure in tread metal and the cost of 
their removal and replacement. Thermal cracks require re- 
moval of tread metal or possibly the scrapping of the wheels 
when cracks are discovered. It is feared greatly as a possible 
source of broken wheels and possible derailment. Tread wear 
affects contour, riding qualities and as wear progresses the re- 
moval of wheels for reconditioning. 

The report was signed by H. I. Tramblie, air-brake super- 
visor, C. B. & Q., and John Battise, general air-brake instruc- 
tor, С, & N. W. 


Discussion 


J. Fahey (N. C. & St. L.) referred to the use of two conven- 
tional cars in the lightweight streamline train which operates 
over the N. C. & St. L., stating that with these cars in the train 
a higher-brake pipe reduction is required than when the stream- 
line equipment is operating alone. He inquired if, when brakes 
reapply after brake-cylinder pressure has been reduced by the 
speed-control devices, the reapplication increases the cylinder 
pressure on other cars. Mr. Tramblie called attention to the 
relatively large tonnage which had been added to the train with 
the two conventional cars and said that these cars, having a 
lower braking ratio, required heavier brakepipe reductions to 
effect the same control. 

J. Kane (N. Y. C.) inquired whether there is any difference 
in the functioning of the Decelostat and the wheel controller and 
asked whether the wheels actually slid when under the control 
of these devices. 

In answer to this question Mr. Tramblie said that with either 
type of wheel control the wheel does not stop turning, some- 
times slowing down not more than the equivalent of 10 miles 
an hour. When wheels slide, he said, retardation is only 20 per 
cent as much as when rotating; with the slip controlled the re- 
tardation never got below 60 per cent through the complete cycle 
of the operation of the device. 

J. P. Stewart (Mo. Pac.), referring to the experience of the 
Missouri Pacific with the HSC brakes on streamline trains, said 
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that there had been very little maintenance cost with these 
brakes. Once men use the electro-pneumatic brake, he said, 
they do not like to go back to the automatic brake. He referred 
to a run on which two lightweight cars equipped with HSC 
brakes move in one direction regularly in a train of nine con- 
ventional cars and said that the performance was entirely satis- 
factory, with no slack action or rough handling. Up to Septem- 


ber 10, he said, the high-speed trains on the Missouri Pacific 
had made 3,251,584 car-miles and 582,464 locomotive-miles, with 
five pairs of slid-flat wheels on the cars and two pairs on the 
locomotive, both on idler wheels. He advocated buying new 
passenger-car brakes with D-22 control valves with the idea 
that sooner or later they will be converted to the full HSC 
schedule. 


Terminal Tests and Road Handling of Long Freight 
Trains With Mixed K and AB Equipments 


A fundamental requirement for every air brake engineering 
problem is that new and improved apparatus must not be intro- 
duced unless it will operate in harmony with and contribute to- 
wards the improved operation of the existing brake apparatus. 
The AB brake equipment was designed on this basis so that 
when it is mixed in trains of cars having the type K brake 
equipment, it not only functions better but it also improves the 
functioning of the train brake as a whole. 

The benefits which are realized from the installation and use 
of the AB freight car brake equipment can be classified under 
two headings. The first class of benefits relates to the im- 
proved operation, which is especially important in the safe and 
smooth control of long trains, that is, trains made up of more 
than 100 cars. The second is lower maintenance costs which 
result from constructional features that make a longer cleaning 
period feasible and better inspection and repairs possible. 

The lower maintenance costs have been well demonstrated by 
the repair shop experience which has now become quite general. 
As the percentage of AB brake increases, the shop facilities and 
methods will be perfected so that the minimum costs will be 
assured, but for the purposes of this discussion we are primarily 
concerned with operation characteristics. It is the improved 
functions of the AB brake which make possible the satisfactory 
control of long trains now in service, even when they have a 
considerable percentage mixture of the old style K brakes. A 
comparison of the K and AB brakes shows that the outstanding 
differences are in the application and release, which are the 
fundamental brake functions. 

The integrity of the AB application is very much improved 
over that of the K because it has a superior form of quick service, 
which is a three stage limited type as compared with the con- 
tinuous type used in the K. The AB quick service is initiated 
by a movement of the piston and graduating valve only, whereas 
the K quick service must wait on enough pressure differential 
to move the main slide valve. When the AB graduating valve 
moves it causes a rapid drop of brake pipe pressure into a fixed 
volume, which initiates and propagates quick service through the 
train and this is followed by a further drop at a slower rate by 
venting to atmosphere until the slide valve moves to produce the 
application of the individual brake. In this manner the effect of 
slide valve resistance on the quick service action is eliminated 
and the speed of propagating a service application throughout a 
long train is thereby greatly increased. 

The initial quick drop starts a pressure wave that travels 
along the pipe rapidly to start the next valve, where the action 
is repeated so that when quick service is initiated it will travel 
with full speed and make every valve apply in the longest train. 
This action is not duplicated by the continuous type of quick 
service in the K because high slide valve resistance can delay its 
initiation at any car for varying time periods and, consequently, 
it may sometime fail to propagate a light application throughout 
a train of 100 or more cars. The more dependable and vigorous 
quick service action of the AB is such that any mixture of those 
valves in a K train will assist in making the K valves more 
certain to apply and thus insure a better train brake control. 

The speed and reliability of the release function of the AB 
brake is also greatly improved in two ways. The first is the 
quick recharge feature provided by the added emergency reser- 
voir and the second is the release insuring feature which elimi- 
nates the slide valve friction as a factor in delaying or pre- 
venting an intended release. 

The emergency reservoir remains fully charged during a serv- 
ice application. When a release is started and the first slide 
valve moves to release position, a port opens which connects the 
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emergency reservoir to the auxiliary reservoir. This port is 
controlled by the graduating valve and it functions to recharge 
the auxiliary reservoir, without drawing any air pressure from 
the brake pipe, until after the two reservoirs are nearly equal- 
ized. This feature makes it possible to raise the brake pipe 
pressure to the releasing point throughout a long train within 
a shorter time than is possible with K valves which draw air 
from the brake pipe as soon as the release starts. 

The AB release insuring feature is built in so that with the 
valve in service lap position and the brake pipe pressure raised 
116 lb. above the auxiliary reservoir pressure, the insuring valve 
will open and vent auxiliary reservoir pressure until the rapidly 
increasing pressure differential forces the valve to its release 
position. This vent is cut off when the slide valve moves anc 
if the slide valve resistance happens to be equivalent to 1% 1b 
or less, it will not occur. Thus this device only function to 
vent when necessary and then only to the exact degree required 
to release a valve having high slide valve friction. It thereby 
eliminates any chance of a release failure due to a combination 
of slow brake pipe pressure rise and high valve friction. 

The improved AB application and release features have been 
briefly described here because they have an important bearing 
on the successful handling of long freight trains. While the full 
advantage of AB brakes can only be obtained with 100 per cent 
AB equipment, as AB brakes are mixed with K brakes, the 
improved functions become more effective and it is feasible to 
extend the train length and thus take increased advantage oí 
the high capacity of the modern locomotive. 


Terminal Tests 


It is good practice to begin terminal tests when a train enters 
a terminal. The engineman should apply the brakes by making 
a full service application before the engine is detached írom the 
train. The car inspectors can then begin inspecfion to see that 
each brake is applied and check for long piston travel or any 
other visible defects. . 

At this time cars with defects can be marked so that the 
necessary repairs or adjustments can be made at a time and 
place designated by the yard master and thus avoid any delay 
in the switching of the train. Close cooperation between the 
inspectors and yard master for handling these repairs will work 
out to good advantage. A yard compressor plant for charging 
trains in the terminal will be a very valuable aid for reducing 
the brake system leakage as well as for making the required 
terminal tests. 


CHARGING 


1. Water condensation and dirt must be blown from the line 
from which air is taken before connecting the yard line or loco- 
motive to the train. 

2. The train must be charged to the standard pressure. The 
retaining valves and retaining valve pipes must be inspected and 
known to be in suitable condition for service. The position of 
angle cocks, cut out cocks and hose connections must be checked. 
The train brake system must be examined for leaks and neces 
sary repairs made to reduce leakage to a minimum. 

3. The terminal test can be made from a yard plant provided 
the equivalent of an automatic brake valve is available and con- 
nected to same point in train that engine is to be attached, other- 
wise this test must be made after the road locomotive is at- 
tached. When test is made from a yard plant, a road test must 
be made before the train is permitted to depart. 

4. In preparing to make terminal or other tests it must be r€ 
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membered that an AB equipped car requires at least seven min- 
utes to charge from zero to 70 lb. Frequently charging pas- 
sages are restricted and a greater length of time is required to 
charge such cars. If an attempt is made to apply such brakes 
without allowing time for them to charge sufficiently, they will 
fail to apply, and may be undercharged to the extent of indicat- 
ing false brake pipe leakage. In order to overcome this condi- 
tion 12 min. should be allowed for charging and on some trains 
it may be necessary to extend the charging time to 15 min. 


TEST 


1. When the train is known to be charged within 5 Ib. of full 
brake pipe pressure, as indicated by locomotive gauge, a 15 Ib. 
service reduction must be made upon proper signal or request 
and the brake valve handle then placed in lap position. The 
brake pipe gauge on the locomotive must then be observed for 
one minute to determine the brake pipe leakage in terms of 
pounds drop in one minute. It is preferable that this leakage 
should be less than 5 Ib. but it must not exceed 7 Ib. 

2. Following the leakage test the brake pipe service reduction 
must be increased to 20 lb. The train must then be examined 
to determine that the brakes are applied in service application on 
each car, that the piston travel is not less than 7 or more than 
9 in. and that there is no binding or fouling in the brake riggings. 

3. Excessive brake pipe leakage must be reduced to a point 
where it does not exceed the maximum value permitted and all 
cars found with wrong piston travel must be adjusted to near 
the nominal value of 8 in. 

4. When this examination is completed and upon the receipt of 
a proper signal, the brakes must be released by using a brake 
valve manipulation that will avoid overcharging. Each brake 
must be examined to see that it releases. 

5. Other defects found during these tests which can not be 
repaired promptly must be reported to the inspector foreman or 
the conductor for appropriate action. The inspector or train- 
man who made the examination must personally advise the en- 
gineman and conductor, giving the number of cars in the train 
and the number of cars which have inoperative brakes. 

6. At points where motive power, engine crew or train crew 
are changed terminal test must be made. 


Road Test 


1. On a freight train, before an engine is detached or an angle 
cock closed on an engine or a car, the brake must be fully ap- 
plied. After recoupling and opening the angle cock and before 
proceeding, it must be known that the brake pipe pressure is be- 
ing restored as indicated by the caboose gauge and that the 
rear brake released. In the absence of a caboose gauge the in- 
spector or trainmen will note that the rear brakes of train apply 
and then signal for a release, noting that rear brakes release. 

2. When one or more cars are added to a train at any point 
subsequent to a terminal test the cars added, when in the posi- 
tion where they are to be hauled in the train, must be tested as 
prescribed in terminal test above. Before proceeding, it must 
be known that the brake pipe pressure is being restored as indi- 
cated by the caboose gauge and that the rear brakes are released. 


Train Handling 


The mixture of AB brakes with K brakes in íreight trains 
raise the train length limit for safe and satisfactory handling, 
and this rise will be roughly proportional to the percentage of 
AB brakes introduced. The benefits derived from a given num- 
ber of the new brakes will be greatest if they are uniformly dis- 
tributed through the train. 

The percentage of all freight cars that are equipped with AB 
brakes is increasing rapidly and on some railroads which have a 
large percentage of their home cars equipped, the average num- 
ber of AB brakes in regular trains is well over 50 per cent. 
Several of these properties are taking advantage of the resultant 
better brake performance and are operating trains both loaded 
and empty in regular service, which are well over 100 cars in 
length, ranging upwards to as high as 150 cars. 

In all cases where AB brakes predominate and the new valves 
are fairly well distributed, the dependable functioning of the 
train brake is not the problem it would be if all brakes were of 
the K type. However, the smooth handling of such trains does 
involve many problems which the engineman must be prepared 
to solve as they arise. This subject is exceedingly complicated 
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because there are numerous governing factors which can vary 
widely and consequently the space and time here available will 
permit a citation of the more important aspects of long train 
operation. 

The fundamental consideration for smooth train handling is the 
control of the relative slack movement between different portions 
of a train which can occur because of the slack or lost motion 
which always exists between the couplers and the draít rigging 
The total slack is made up of free or unresisted 
movement caused by wear on the coupler pulling faces and in the 
draft rigging, plus the travel of the draft gears at each pair of 
couplers. The total slack is sometimes measured by noting the 
change in the train length between having the train compressed 
with the slack all in and having the train stretched with the 
slack all out, but such a measurement is only relative because 
a greater slack change can result under some service conditions 
due to forces which often exceed the maximum drawbar effort. 

The freight car draft gear commonly has a working travel of 
2% in. in each direction. That is, from its neutral position the 
coupler shank can be pushed inward 274 in. or be pulled out- 
ward 214 in. against the resistance of the gear. The total slack 
movement that comes from the draft gear is 5 in. per gear or 
10 in. per car. In compression or extension the gears are be- 
ing closed against the resistance of the gear friction. When the 
slack reverses, the gears are being expanded by their release 
springs and, since the force exerted by these springs as modified 
by the friction elements comes into play just when the slack 
movement has started to reverse, it can often combine with other 
forces acting on the train to accelerate the rate of slack change. 

The free slack motion is a much smaller portion. The amount 
will depend on the normal knuckle clearance and the degree of 
wear in couplers and draft rigging parts. Test records indicate 
that the average free slack for all freight cars is in the neighbor- 
hood of one inch per car which means that the total slack is 
around 11 inches per car. On this basis the total slack move- 
ment possible in trains will be about 91 ft. for 100 cars, 110 ft. 
for 120 cars, 137 ft. for 150 cars, etc. 

If long trains could be tightly coupled and have rigid draft 
rigging of sufficient strength, all slack movement would be elimi- 
nated. The locomotive would then need enough power to start 
all cars in the train at the same instant. Any force such as 
power, braking, track grade, track friction, train friction, etc., 
which might be applied to any portion of the train would be in- 
stantly transmitted to every car in the train. Under such circum- 
stances it would not be possible to have damaging shocks with 
any method of train handling. This is purely an imaginary con- 
dition which is not practicable, but even if it could be accom- 
plished it would be unsuited to long train operation. 

When a car begins to move there is a sharp decrease in the 
journal friction so that the draw bar pull required to keep it 
moving is much less than that which was required to start it 
moving. It is this journal friction characteristic which makes 
train slack movement very essential for starting trains when the 
tonnage is closely matched to the power of the locomotives. From 
this standpoint the existence of train slack is so beneficial as to 
make it a necessity, but from the standpoint of train handling it 
offers some serious problems in avoiding objectionable shocks. 

Any train en route is continually subject to varying forces 
which act to either accelerate or retard it. The locomotive pull 
on a down grade will produce acceleration, whereas the frictional 
resistance, up grade and brake action are some of the forces that 
will produce retardation. These forces are seldom effective on 
the whole train but usually affect it in different parts and to a 
varying degree so that the different parts of the train will tend to 
assure different speeds. Whenever such a difference can act to 
run the slack from all in to all out or vice versa, some portion 
of the train will be subject to a shock at the instant the slack 
movement ends and all parts of the train are forced to assume 
the same speed. 

The degree of shock will depend on how fast the slack is moved, 
the weight of the train portions and the yielding resistance of 
the draft rigging through which the forces must be transmitted 
when the slack run ends. The serious and sometimes damaging 
shocks occur when force differences are allowed to develop which 
can run the slack in or out rapidly. If the engineman uses due 
care in manipulating the throttle and the brake control in com- 
bination with a knowledge of the slack status and the track con- 
ditions, it is often possible to avoid a slack reversal and nearly 
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always possible to avoid a run of the slack which will be fast 
enough to produce any rough action. 

The locomotive throttle is an important factor in slack control 
because it can be manipulated so as to prevent or at least slow 
down a run of the train slack under many conditions. It is usually 
expedient to open or close the throttle gradually so that the train 
slack can adjust itself slowly as the engine effort is changing. 

The serial action of the brake is perhaps the most important 
consideration in the control of train slack movement. When a 
train brake is either applied or released its action is always 
propagated from the point where it is started. In other words, 
after the brake action begins on the first vehicle there is a time 
interval to the functioning of each succeeding brake. 

For application the front brakes of the train can develop heavy 
retardation before any braking is effective on the rear cars. If 
the train is running forward with the slack stretched, this serial 
development of the retardation can generate heavy forces which 
will tend to cause a slack closure. Likewise, if the train is run- 
ning forward with the slack compressed and the brake is released, 
the serial action can generate heavy forces that will tend to run 
the slack out. The propagation time for both the application and 
release functions is roughly less than one-half for a solid AB 
train compared to a train made up of all type K valves. This 
shorter time, combined with the controlled quick service action of 
the AB brake, greatly reduces the tendency of the brake serial 
action to run the slack so that for any given set of conditions it 
will be easier to control the movement of the slack in proportion 
to the admixture of AB brakes. In every case where a brake 
manipulation is required the engineman must keep these ten- 
dencies in mind and govern the control of power and braking so 
that a rapid change on the slack can not occur. 

The many combinations of conditions which can affect the rate 
of train slack change are so numerous that it is not possible to 
cover the subject fully in this discussion. However, the following 
comments relate to certain circumstances that are typical condi- 
tions for long train service and will point out some of the more 
important methods of manipulation which are usually employed 
to prevent or retard the movement of the slack in these trains. 

Assuming that a train of all loaded cars is moving forward on 
a straight level track with the locomotive working hard to hold 
the train stretched and the need for a stop is indicated, the engine- 
man must move the throttle slowly to the closed drifting position 
and allow the train to drift. The internal resistance of the engine 
combined with the draft gear recoil action on the cars will start 
the slack to move inward slowly. After waiting a suitable time 
for the slack to adjust itself and thereby reduce the forces which 
were stored in the draft gear, a light service application reduction 
of not over 6 pounds can be made. 

If the train speed is low, 15 m.p.h. or less, and particularly of 
the brake pipe leakage is considerable and K brakes are numerous 
in the front portion of the train, it may be advisable to use steam 
when the brake application is started because these factors tend 
to increase the velocity of slack movement and, as the speed 
becomes lower, the effectiveness of a given brake application will 
increase rapidly with a corresponding tendency to run the slack 
too rapidly. If the speed is high enough and conditions require, a 
second application reduction of about 8 lb. can be made to com- 
plete the stop after sufficient time has elapsed following the initial 
6 pound reduction to allow a complete adjustment of the slack. 
This time may be about 20 seconds after the brake valve closes 
for the first reduction when on level grades, but may be much 
longer when the rear portion of the train is on a hump or curves. 

Where the conditions are the same as stated above, but there 
is not sufficient time and distance to make the stop in the manner 
described, a heavier application, say a 10-1Ь. reduction, can be 
started promptly with the locomotive throttle open and the loco- 
motive brake held released. In this manner the tendency of the 
heavier brake application to run the slack in rapidly will be modi- 
fied by the pull of the locomotive. As the train slows down, the 
throttle must be closed gradually to suit the working of the 
engine and be in the closed position about 40 ft. from the final 
stop. At this time the locomotive brake must be applied suffi- 
ciently to avoid an excessive strain on the tender draw bar at 
the instant of final stop. 

The manipulation described is only a rough outline of methods 
which can be used to control slack movement. The set of condi- 
tions assumed are subject to many modifications which may re- 
quire corresponding changes in handling in order to avoid objec- 
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tionable shocks. For example, if in the stop zone the forward 
part of the train is entering curved track or is encountering some 
up grade, these conditions will produce retardation force that will 
add to the brake serial action forces which act to drive the slack 
in. In some instances, these forces may be great enough to close 
the slack roughly without a brake application so that it is neces- 
sary to have the locomotive exert some pull until the slack 
closes to the point where it is safe to start the brake application. 

Another factor which has an important bearing on the method 
of handling is the load distribution when trains are made up with 
a mixture of empty and loaded cars. A given degree of brake 
application will change the speed of a group of empty cars much 
faster than it will change the speed of a corresponding group ci 
loaded cars. This ratio of difference in rate of speed change can 
be as much as 2 or 214 to 1. Whenever the cars are distributed 
so that these uneven rates of retardation can cause a difference oi 
3 or 4 m.p.h. speed in separate parts of the train before the slack 
movement is completed, an internal collision or severe jerk must 
result as the point is reached where the slack is all in or all out 
It is necessary for the engineman to know how the train i: 
loaded and modify his manipulation of the throttle and the brake 
so that a serious speed difference can not develop within the train 
before the slack is adjusted. 

The releasing of the brake when the train is in motion is oiten 
difficult to accomplish without a serious jerk shock because the 
train slack is often compressed during the preceding brake appli- 
cation. The release starts and runs serially from the head end 
and this will tend to run the slack outward. Under some cond:- 
tions the retarded release feature of the K valves, combined with 
AB slow release, will be sufficient to allow the slack to move ош 
gently. If loaded cars are grouped on the head end or the train 
is passing into down grade it may be necessary to hold the locc- 
motive brake applied sufficiently to prevent a fast run out of the 
slack during the train brake release. When conditions will per- 
mit the train slack to be gently stretched before the brake release 
is started, there will be little danger of a rough run out. 

Care must be exercised when stopping trains that are backing. 
The pushing of the locomotive will usually have the slack com- 
pressed so that if the throttle is closed and the brake is applied, 
a fast outward slack movement towards the rear is certain. The 
usual practice for such stops is to make a light brake application 
with the throttle open far enough to keep the slack pushed in until 
the brake application can become effective throughout the train. 

The practice of attempting to make spot stops of long trains 
for taking water and coal often produces rough handling. The 
reason is that this procedure usually inyolves the use of the brake: 
at very low speeds where even a light application of the locomo- 
tive or train brake is apt to be highly effective and produce corre- 
spondingly heavy slack action. It is a better practice to stop 2 
long train smoothly at a point where some latitude is available 
and then cut the locomotive off for fuel and water. 

The successful handling of long freight trains involves a slow 
movement of the train slack both in starting and stopping. The 
slack can not be changed both quickly and smoothly at the same 
time. The time element is very important in all brake operation: 
and this importance increases as the train length increases. In the 
unusual cases the engineman must use good judgment regardless 
of any general instructions. 

In conclusion we wish to point out that the only hard and fast 
rule for the smooth handling of long freight trains can be ex- 
pressed in three words, which are, "Change slack slowly." It is 
not always easy to follow this rule because the correct method 
of handling must be modified according to track grade, track curv- 
ature, train loading, train length, type of cars, type of locomotive. 
effectiveness of brakes and other conditions of less importare. 
The engineman must study how these controlling conditions vary 
Íor different trains at each stop location and then do the needíul. 
Experience has shown that with careful operation trains of mixed 
AB and K brakes as long as 150 cars can be successfully handled 
in daily service. . 

The report was signed by F. T. McClure, assistant supervisor 
of air brakes, A. T. & S. F. 


Discussion 


J. Kane (N. Y. C.) spoke in favor of making slow-downs of 
freight-trains with an open throttle and with the locomotive 
brakes released. In many instances, he said, the brakes on long 
trains handled in this way can be released without stopping the 
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train after a slow-down., This saves fuel, he said, as does also 
the reduction in the number of break-in-twos effected by this. 

J. P. Stewart (Mo. Pac.) objected to the statement that there 
is 11 in. of slack in each car; without carefully qualifying it, 
the statement is misleading when all but 177 or 2 in. of this 
possible total movement is cushioned and not shock producing. 

J. Fahey (N. C. & St. L.) said that since the practice of 
braking against the open throttle had been in use on the N. C. & 
St. L. there had been no pulled drawbars. He said that freight 
trains are operated at 60 miles an hour and can be handled 
almost as smoothly as passenger trains by this practice. 

O. E. Ward (C. B. & Q.), commenting on the amount of 
slack in freight trains. suggested that the Railway Fuel and 
Traveling Engineers' Association was the appropriate body to 
undertake an investigation to see if it is not possible to get along 
with less slack. He said that the handling of freight trains is 
no longer a tonnage proposition, but a matter of time, and sug- 
gested that the air-brake companies could make a real contribu- 
tion to improvement in this respect if the AB brake could be 
made to charge a little faster. 


W. H. Davies (Wabash, retired), called attention to the effect 
of differences in the braking ratios on the cars in a long train 
which may cause slack to run in and out at several points in the 
train. This can be avoided by the open throttle which assists 
in the adjustment of the slack gently. As to the effect of this 
practice оп fuel consumption, he said that the division where 
this practice was started received the banner for the best fuel 
performance. 

H. W. Sefton (C. C. C. & St. L.), cited as one of the reasons 
for the greatly improved train-handling conditions now as com- 
pared with 35 or 40 years ago the marked reductions in brake- 
pipe leakage. In braking trains with the open throttle he pointed 
out that the throttle need not remain fully open until the stop; 
it can be eased off after the slack has adjusted itself. 

In his closure Mr. McClure agreed with Mr. Seíton as to the 
easing off on the throttle. In commenting on the time required 
for charging the AB brake he said that some of the delays 
charged to this cause could be eliminated. For instance, when 
cutting new cars into a train en route they could be recharging 
while the locomotive is moving them into the train. 


Elimination of Oil and Water in Air Brake Systems 


The assignment of the above subject for this paper clearly 
infers that the presence of oil or water in excessive amounts in 
air brake systems is undesirable, and the Committee is willing 
to go a step further and say that both are detrimental to flexible 
brake operation. The effective control of oil and water in air 
brake practice is often difficult to accomplish because the factors 
responsible are numerous and frequently very complicated. 

When an excessive amount of oil is passed into the train brake 
system it usually originates in the lubrication apparatus of the 
compressors. The heat resisting lubricating oil used for the 
compressor air cylinders will not dissolve or evaporate into the 
air as water does, yet it will often travel from the compressor 
through the main reservoirs, brake valves, and appear in the 
train pipe in sufficient quantity to flood the pneumatic devices. 
This is a bad condition which interferes with proper lubrication, 
introduces dirt, damages rubber materials, and is frequently re- 
sponsible for erratic brake action. 6 

The primary cause for excessive oil is the lack of proper lub- 
rication control. It is essential that the oil feed for the lubrica- 
tion of compressor air cylinders be carefully regulated to provide 
the right amount of oil at a rate that will correspond to the rate 
of compressor labor. Too little lubrication is objectionable be- 
cause it reduces the compressor life but over lubrication leads 
to train brake trouble which are just as serious. 

Hand controlled lubricators such as the hydrostatic type can be 
used but they must be frequently checked and adjusted. The 
preferred type of air compressor lubricator is a device or cup 
which will automatically feed a measured quantity of oil that 
will be proportional to the compressor speed. 

Compressor condition is a secondary factor in the passing of 
oil into the brake system because the oil must pass through the 
main reservoir in the form of an atomized vapor. When the 
air cylinder piston rings are a poor fit on the cylinder walls and 
the piston grooves, the numerous small leaks will atomize the 
ail so that it can travel a considerable distance through the pip- 
ing before it resumes a liquid form. Otherwise, an excessive 
amount of oil fed will only pass through the air cylinders and 
be trapped in the main reservoirs. For this reason it is im- 
portant that care and good workmanship be used to insure an 
accurate ring fit on true cylinder walls, correct piston clearance 
and good ring groove fit when compressors are overhauled in 
the shop. 

The detrimental effect of free water in the air brake system 
makes itself manifest in two ways which are: first, by destroying 
the lubrication, and second, by freezing. 

The passing of water through the pneumatic valve mechanisms 
not only washes away the lubricant on the rubbing surfaces, but 
it carries much dirt and grit along with it to come into contact 
with the wearing parts. This causes exceedingly rapid rates of 
wear at critical points which, in turn, result in costly premature 
failures in service along with much higher repair and mainte- 
nance costs. It also causes greater than normal friction between 
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rubbing parts, which often means erratic operation that can in- 
terfere with smooth and reliable brake control. 

The usual sources of this water are badly designed yard air 
plants and locomotive main reservoir air storage systems. In 
both cases it is a question of designing and arranging the ap- 
paratus between the compressor and the train so that all excess 
liquid moisture is removed from the air pressure before it is 
introduced into the train. The considerations which govern good 
design for adequate moisture control are rather complicated and 
in order to make them more easily understood, we will first 
discuss the general aspect of the laws which govern moisture as 
it is transmitted by air. 

When air at any pressure is in the presence of water, the 
water will evaporate or dissolve into the air. If the air is very 
dry the rate of this evaporation will be relatively fast, but as the 
air nears the point of saturation the rate of evaporation will be- 
come slower and it will cease at saturation because then the air 
will have absorbed all the water it can hold; that is, the air in 
question will have attained a relative humidity of 100 per cent. 

Since absolutely dry air has a relative humidity of 0 per cent, 
any value for relative humidity between 0 and 100 per cent is 
merely a measure of the amount of water dissolved in the air 
compared to the amount that air will hold when it is fully satu- 
rated. 

The amount of water, measured by its weight, or volume, 
necessary to saturate a given quantity of air is dependent on 
two physical conditions. These conditions are: first, the pres- 
sure acting on the air, and second, the temperature of the air. 

When the pressure of a given quantity of air is increased by 
reducing its volume but without a change in temperature, the 
total amount of water it can absorb to become saturated to 100 
per cent humidity is decreased. When the temperature of a 
given quantity of air is increased without a change in pressure, 
the amount of water it can absorb will be increased. It follows 
that these characteristics are reversible; that is, if the air pres- 
sure is lowered by increasing its volume, the maximum possible 
water content will be raised, and if the air temperature is low- 
ered, the maximum possible water content will be lowered. 

These characteristics are illustrated by the curves of Fig. 1. 
The data of the curves plotted on this figure relate to a quantity 
of air measured as 10,000 cu. ft. at atmospheric pressure. This 
is the amount of free air contained in a cube measuring 21.6 ft. 
on each side and its actual weight is about 764 lb. Fig. 1 shows 
how the number of quarts of water necessary to saturate this 
quantity of air, horizontal scale, decreases as the air pressure is 
raised from atmosphere to 140 Ib. per sq. in. gage pressure, ver- 
tical scale. This figure also shows how the amount of water 
necessary to saturate the same quantity of air, horizontal scale, 
increases with the increase of the air temperature, vertical scale. 

Inspection of these curves indicates that for an increase of 
both the pressure and the temperature these characteristics are 
of opposite effect; that is, for increasing pressure the saturated 
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water content decreases, and for increasing temperature the water 
content for saturation increases. It will also be obvious that 
the pressure effect is relatively very much less than the tempera- 
ture effect within the ranges of pressures and temperatures chosen. 

Assuming that a given quantity of air is saturated to 100 per 
cent humidity, it will be noted from the data of these curves 
that any decrease in the pressure or increase in the temperature 
will reduce the degree of humidity to something less than 100 
per cent. The air in either case will thus be able to evaporate 
some additional water before it will again attain a 100 per cent 
humidity. On the other hand, if the pressure is increased or 
the temperature is decreased, the relative humidity cannot go 
beyond 100 per cent and so a cloud of condensed excess moisture 
forms in the air. If the change continues, rain will begin to 
fall. 

The effect of pressure and temperature of the air on its de- 
gree of relative humidity is well illustrated by the curves drawn 
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on Fig. 2. This diagram shows how the relative humidity of 
saturated air changes as the pressure or temperature of the air 
changes. The horizontal scale is the pressure scale for the straight 
lines and the temperature scale for the curved lines. 

Referring to Fig. 2, it will be noted as an example of what 
the straight line pressure curves show that if any given quantity 
of air is at 100 per cent humidity and compressed to a pressure 
of 140 Ib. per sq. in., the expansion of this air from a pressure 
of 140 to 110 Ib. per sq. in. will reduce the relative humidity of 
the air from 100 to 80 per cent. Likewise, referring to the curved 
line, if a quantity of air has a temperature of 50 deg. F. with 
100 per cent humidity and the temperature is raised to 70 deg. 
F. the relative humidity will be reduced to 49 per cent. In other 
words, at this point in the temperature scale, heating the air 20 
deg. F. doubles its ability to hold water. By the same token, 
cooling this air to a 20 deg. lower temperature will approxi- 
mately halve its capacity to hold moisture. 

Here again we see that within the temperatures and pressure 
ranges we have to deal with in operating air brake systems, the 
temperature effect is relatively much greater than the pressure 
effect and therefore it is the dominating factor in the designing 
of compressor plants so as to accomplish a satisfactory control 
of moisture. This is not only true for air brake systems but it 
also applies to all other kinds of pneumatic apparatus in which 
the presence of free unevaporated water cannot be tolerated. 

The conditions which surround the operation of the air brake 
differ from those of other pneumatic apparatus in that all of its 
elements are operated out of doors and they are therefore sub- 
ject to wide range of temperatures which extend from a maxi- 
mum of 130 deg. F. downward to, and sometimes far below, 
the freezing point at 32 deg. F. 

The entrance of moisture into the brake system takes place 
at the compressor suction in the form of water that has been 
evaporated into the free air drawn in for compression. The 
maximum amount of water is encountered when the atmospheric 
air around the suction strainer is at 100 per cent relative humidity. 

We have previously stated that whenever air is in contact with 
water it will take up some water by evaporation until it is 
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saturated, after which there will be no further absorption unless 
the air is then heated to a higher temperature or has its pressure 
reduced. Since the atmospheric air can generally contact damp 
objects such as the carth, plant life, rivers, lakes, etc., the humid- 
ity of the ambient atmosphere tends to be relatively high except 
in districts where it is exceptionally dry and arid. In case it is 
raining or when there is fog or mist, the relative humidity is 
100 per cent. Since the latter condition occurs frequently or at 
least occasionally in nearly every locality it is necessary to de- 
sign locomotive air compressor plants so that they will effect 
a proper control of the moisture under this maximum condition. 

While the degree of atmospheric humidity which any given 
locomotive will encounter is dependent on the service location, 
the rate at which compressed air is used is also an important 
factor, because the total amount of water to be handled will de- 
pend on the amount of pump labor as well as on atmospheric 
humidity. It is therefore apparent that locomotives which regu- 
larly work in long freight train service in humid localities such 
as certain coast lines will be subject to the worst conditions 
for moisture. 

Assuming that the atmospheric air entering the compressors 
at the strainers is at 100 per cent humidity, both the pressure 
and temperature of this air are increased rapidly as the work is 
done to bring it up to main reservoir pressure. The effect of 
these changes on the degree of relative humidity are opposed 
and tend to offset cach other, but since the effect of the tem. 
perature rise is much the greatest the compressed air arrives at 
the compressor discharge at something less than 100 per cent 
humidity. The proof of this condition is the fact that free water 
is never found in or even near the compressor. 

As this heated air at main reservoir pressure leaves the com- 
pressor discharge and flows along the discharge pipe, it cools 
rapidly so that a point is soon reached, usually a few feet from 
the compressor, where the falling temperature causes the relative 
humidity to rise to 100 per cent or the saturated value. This is 
sometimes called the dew point since it is at this point that a 
cloud of fog forms to start the deposit of all water that the 
compressed air is unable to hold evaporated. 

From this point the air flows through the discharge pipe, the 
first main reservoir, the radiating pipe, the second main reservoir 
and thence by way of the main reservoir pipe to the control or 
distributing valve and brake feed valve. During this journey 
the cooling effect continues. to reduce the temperature and thus 
more of the moisture is forced out of the air to be deposited 
along the path of its flow. When the air arrives in the main 
reservoir pipe ready for distribution to the air brake system, it 
will be at main reservoir pressure and 100 per cent humidity for 
its temperature, which should then be very close to the tempera- 
ture of the surrounding atmosphere. 

The use of the compressed air, either at the control or dis- 
tributing valve or in the train brake pipe through the brake 
valve and feed valve, will be accompanied by a rapid expansion 
to a lower pressure. The expansion of the air will cause a 
sudden decrease in both the pressure and the temperature and 
since the temperature change has the greatest effect, a small 
quantity of moisture will be deposited locally at these expansion 
devices. However, as the air flows on at the now reduced pres- 
sure, its temperature will quickly rise again to near atmospheric 
temperature by absorbing heat from the piping so that its relative 
humidity will drop to a value considerably below 100 per cent. 

For example, and referring again to Fig. 2, the data of the 
straight lines show that if the main reservoir pressure arrives 
at the brake valve at 100 per cent relative humidity and 140 
Ib. pressure and is then expanded into the brake pipe to 110 
lb. pressure, the relative humidity will drop to about 80 per cent 
when the expanded air has recovered the same temperature it 
had before the expansion. Likewise, if the main reservoir pres- 
sure is 110 lb. and the brake pipe pressure is 70 1b., these data 
show that the relative humidity will drop to about 68 per cent. 

The brake pipe pressure during release and recharge will aver- 
age less than 110 1b. for passenger and 70 Ib. for freight service 
and therefore the relative humidity of the air flowing through 
the brake pipe will be somewhat lower than 80 and 68 per cent. 
respectively. Air in this condition will be able to evaporate ad- 
ditional water and consequently if the compressor air storage 
system is designed so that the compressed air is cooled to near 
atmospheric temperature when it leaves the second main reser- 
voir, the air brake system will always be dry. 
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The foregoing discussion seems to justify the conclusion that 
the proper control of moisture in pneumatic systems is a rather 
simple matter. However, experience with some locomotives de- 
signed in recent years has shown that the locomotive builders 
have a very serious problem in designing and locating the com- 
pressor plant elements so that they will meet the requirements 
as outlined. The ability of the pipe and reservoirs of any main 
reservoir layout to accomplish adequate cooling will depend on 
their size, and on how they are located so as to always have a 
free circulation of cooling atmosphere around them. 

The economy of the modern steam locomotive has brought with 
it the use of many kinds of auxiliary apparatus, all of which 
must be suitably located. The air compressor plants also have 
a larger delivery capacity which means increased size for all the 
elements and thus in certain cases it becomes exceedingly diffi- 
cult to secure an ideal or even a passably good location for 
every part. The streamlining of locomotives frequently operates 
to shield parts of the main reservoir system and.this may prevent 
the proper circulation of air around its parts, with the result that 
the effectiveness of moisture elimination is greatly reduced. 

The control of water in compressed air systems for air brakes 
is accomplished by designing the main reservoir piping and lo- 
cating the capacity volumes so that the air will be sufficiently 
cooled during the maximum rate of flow to insure that the air 
supplied to the brake devices will have a degree of humidity 
something less than 100 per cent or saturation. The volume 
reservoirs can be used to collect moisture as it is deposited by 
the cooling air, but they must be located so as to have the 
greatest possible protection against the radiation of heat from 
the boiler or fire box. Otherwise, any water trapped in these 
reservoirs will be re-evaporated by the air and thus carried 
along perhaps to some vulnerable point in the air brake system. 

The piping is an effective element for radiating the heat from 
compressed air because it provides a large cooling surface in pro- 
portion to the volume of air it contains. This function is de- 
pendent on having the pipe so located that atmospheric tempera- 
ture air can circulate freely around it. 

The reservoirs are relatively ineffective for radiating heat from 
the air, especially during the period of maximum air flow. This 
is because the heated air stream will not disperse, but will flow 
along the top of the reservoir so that the cooling effect is not 
much more than the equivalent to a pipe of the same length as 
the reservoir. In severe winter it is not uncommon to see icicles 
clinging along the bottom of a main reservoir when it is warm 
to the touch along the top. 

It is not difficult to make frequent checks, under different 
weather conditions, on the ability of any locomotive main reser- 
voir system to properly control the moisture in regular running 
service. It is only necessary to note whether water is seeping 
from the hose couplings of the train en route or at the end of 
a trip when the hose coupling is parted to uncouple the locomo- 
tive. A satisfactory main reservoir system will not cause the 
hose couplings on the tender and first cars to be wet if it is 
properly designed. 

In some installations it may be necessary to place a drain cup 
in tender brake pipe. The function of the tender drain cup is 
to trap the water which is deposited at the point of expansion in 
the feed valve and hold it until the brake pipe air of relatively 
low humidity can re-absorb it. The quantity of the water in- 
volved is not sufficient to materially increase the relative humid- 
ity of the brake pipe air, but it is objectionable if this unevapo- 
rated water can enter the train brake pipe. 

We have shown that the proper moisture control function of 
an air brake main reservoir system is dependent on a number of 
factors, such as variations in climatic conditions of humidity and 
temperature, the rate of air flow encountered, air pressure values 
used, etc. These factors are in turn dependent on the type of 
service for which the locomotive is intended and on the weather 
conditions which will prevail in its working territory. 


Places to Look For Trouble 


Reservoir Location—The reservoirs must be located where they 
will have free circulation of the atmospheric air around them 
and so that they will receive a minimum of heat radiated from 
the locomotive boiler and fire box. The purpose of these re- 
quirements is to secure a maximum cooling of the air stored in 
the oe and to avoid any re-evaporation of water deposited 
in them. 
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Compressor Discharge Pipe—The pipe which connects the com- 
pressor discharge to the first main reservoir must also be located 
so as to have this maximum circulation of atmospheric air and 
a minimum exposure to heat radiated from the hot locomotive 
parts. This pipe must be installed with as many lineal feet of 
lengths as can be used without dropping the temperature of the 
compressed air at the first main reservoir inlet below 32 deg. 
in freezing weather. If this pipe is made too long, there may be 
trouble from freezing, but experience indicates that in most in- 
stallations the discharge pipe can be as long as 45 ft. The mois- 
ture control function of this pipe is to cool the compressor air to 
as near atmospheric temperature as practicable without freezing 
near its. delivery end under the most unfavorable conditions of 
compressor labor, high atmospheric humidity and low atmospheric 
temperature. It must be located so that all moisture deposited in 
it can drain toward the first main reservoir. 

Radiating Pipe Between Reservoirs—The pipe connecting the 
first and second main reservoirs must also be designed and lo- 
cated so that it will be well ventilated and protected against heat 
radiated from the boiler and fire box. The function of this pipe 
is to reduce the temperature of the compressed air to as near 
atmospheric temperature as possible. When the atmospheric tem- 
perature is above freezing a small amount of deposited water 
will be delivered from this pipe to the second main reservoir but 
if the temperature of the air surrounding this pipe is below 
freezing, this water must be stored in this pipe as frost and it 
will remain there until the atmosphere temperature rises above 
freezing or the locomotive is housed in a place warm enough to 
melt the frost. For this reason this intermediate pipe must not 
be small in diameter and it may be much longer than the dis- 
charge pipe if greater length will aid in placing it where it can 
be most effective as a heat radiator. This pipe must be installed 
so that any free water precipitated in it can drain towards a 
reservoir. 

Compressor Suction Strainer—The location of the compressor 
inlet strainers must be chosen in a place where they can receive 
clean, cool air and where they will not be exposed to the steam 
.vapor of leaks which can occur around the cylinders and certain 
steam operated auxiliary devices. Any steam vapor entering the 
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strainer is equivalent to raising the relative humidity of the at- 
mospheric air and the margin for safe moisture control will be 
correspondingly reduced. 

Main Reservoir Supply Pipes—The location of the supply pipes 
to the brake valve and the control or distributing valve is not of 
great importance from the standpoint of moisture control. If 
the location of this pipe is such as to reheat the air en route to 
the brake valve, this may be of some benefit by reducing the 
amount of water deposited at the feed valve and the same is true 
for the air expansions that take place in the control or distribut- 
ing valve. If these pipes are located where they are exposed to 
low atmospheric temperatures and they íreeze, it is evidence 
that the other elements of the main reservoir system are not 
properly performing their cooling functions. 
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General Considerations 


Occasionally, extra large or special purpose locomotives may 
be encountered on which the best feasible location of the reser- 
voirs and radiating pipes will not give satisfactory control of 
moisture. In these cases, it will be compulsory to find a space 
somewhere on the locomotive such as between the frames or on 
the front end where additional radiating pipe can be installed in 
the line leading from the second main reservoir to the brake 
apparatus. This pipe can be of any required length, but it must 
be arranged so that the moisture deposited at any point in it can 
drain toward a trap reservoir. The trap reservoir must be 
large enough to hold all the water that can accumulate between 
drainings so that it will not be possible for any of this water 
to pass into the brake system. . 

In recent years very good moisture control has been accom- 
plished for some large steam locomotives by installing an after- 
cooler in the main reservoir supply pipe; that is, in the pipe be- 
tween the last main reservoir and the brake equipment devices. 
The aftercooler is made up with about 35 ft. of finned copper 
tubing, arranged as eight lengths in parallel between suitable 
headers. This device is installed on the frame just ahead of 
and shielded from the smoke box and it is equipped with an 
automatic drain valve that can eject any deposited water during 
each cycle of the governor operation. Some of these locomotives 
work in mountainous territory where they often pass from mild 
damp weather to extreme cold. There has been no report of 
freezing troubles nor indication that any moisture has passed 
into the train brake systems. 

The Frisco Lines has been interested in the subject of after- 
coolers or fin radiators for some years, making a trial installa- 
tion on a Mountain type locomotive in 1936. As a result of 
this trial installation, to date 26 locomotives of this type have 
been equipped, with eight more on schedule. The cooler on these 
locomotives is in the discharge pipe between the compressors and 
the first main reservoir, and is mounted under the smoke box 
where it has a free circulation of air around it. 

There are three main reservoirs on these locomotives (two 
on left side, one on right side) located under running boards 
where they have a free circulation of air around them. This 
installation was carefully followed to get an accurate check on 
the amount of water deposited in the reservoir and other appli- 
ances. There was no indication of water beyond the second main 
reservoir. In addition to the Mountain type locomotive, six semi- 
streamlined Hudson type locomotives have been equipped with 
the aftercoolers. On these locomotives the aftercooler is located 
between the first and second main reservoirs and is mounted on 
the front end under the streamlining cover in which an opening 
is cut out and covered with front end netting to provide for air 


circulation. Frequent checks under a wide range of weather con- 
ditions have shown the moisture control is satisfactory on thes 
locomotives. 

The fundamental requirement for the elimination of water in 
air brake systems is the cooling of the compressed air to a point 
where its temperature is within a few degrees of the tempera- 
ture of the surrounding atmosphere. Оп many modern locomo- 
tives it is difficult to accomplish this unless some form of high 
efficiency heat radiation is used. The finned copper tube radia- 
tor described above has not only given excellent results in all 
its applications on the Frisco Lines, but it has been equally 
successful on other railroads. 

In conclusion, the committee called attention to the need for 
keeping dust and dirt out of the compressor air cylinders. The 
significance of what will be accomplished by providing clean air 
for the compressor suction is well illustrated by the experience 
on the Frisco Lines which has now made the Type G suction 
filter standard equipment. Before this action was taken com- 
pressors used in the “dust bowl” territory required laundering 
once a month and once every three months in other districts 
Since the filters were applied all laundering has been stopped 
and the shop records indicate that for two compressor installa- 
tions the service life between compressor overhauls is at least 
four years. The important savings from the annoyance of fail- 
ures and high maintenance costs will be obvious. 

The report was signed by Frank Ellis, general air-brake in- 
structor, St. L.-S. F. 


Discussion 


S. M. Roth (Western Maryland) told of a series of tests con- 
ducted by the Western Maryland on one of its recently built 
single-expansion articulated locomotives which substantiated the 
conclusion in the report as to the elimination of water effected 
by the use of the aftercooler. 

After the new articulated locomotives were delivered, he said, 
trouble was experienced with water during the winter of 1940-41. 
An aftercooler was installed on one of the locomotives for test. 
The aftercooler is mounted on the front of the locomotive and 
part of it is connected between the air compressors and the main 
reservoir. The air discharge from the main reservoir passes 
through a 2-in. coil, thence to a sump and through the second 
portion of the aftercooler. Another sump is placed between this 
portion of the aftercooler and the second main reservoir. The 
tests, he said, were only completed on September 22 and a full 
report of the results are not yet available. He said, however, 
that the temperature of the air after it had passed through the 
aftercooler was only two degrees above the atmosphere. A 
large amount of water was discharged after the air had passed 
the aftercooler, and the air in the brake pipe was dry. 


Turbine and Condensing Locomotives 


During the last few months, and more than ever before, there 
has been special consideration and interest in connection with 
certain details of locomotive design. Two of these are the matter 
of so constructing the locomotive that the entire weight will be 
carried on the driving wheels; and the matter of using high-tensile 
light-weight material and refinement of design which will permit 
a locomotive of considerable horsepower capacity to be built in 
one unit. 

In its report for 1939 and again in 1940, this committee pro- 
posed the use of gas or combustion turbines as the prime mover 
for locomotives. As stated in these reports, the Allis-Chalmers 
Manufacturing Company of Milwaukee, Wisconsin, had their en- 
gineers make a very thorough study and research in connection 
with using combustion turbines for furnishing power on locomo- 
tives. The consensus of opinion of the engineers of this company 
is that: 

“With regard to the development of the gas turbine for applica- 
tion to heavy traction, nothing has occurred to change our opin- 
ion that this type of power generating unit can be applied to such 
service. The studies made two years ago indicate that, when the 
gas turbine unit is designed for a maximum operating temperature 
of 1,000 deg. F., both the efficiencies and weight-power relations 
are feasible. At the same time, it was recognized that increasing 
the inlet temperature to the gas turbine would improve the effi- 
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ciency and also reduce the weight of the equipment íor a given 
power. 

“Since the studies two years ago, attention has been given to 
the development of gas turbine equipment for higher temperatures. 
At the present time, such a gas turbine is in the development 
stage. The development program includes the construction and 
complete testing of this equipment at a higher temperature. It 
was, therefore, deemed advisable to delay the active development 
of gas turbines for locomotives until the higher temperature test 
results of this experimental unit are available. . . . 

“The metallurgical phase of the problem has also been given 
considerable attention. Development work is under way on new 
materials that show promise of being substantially better than the 
older alloys used in steam turbine or gas turbine work up to the 
present time. An extensive research program on metals is being 
continued, with every prospect that the results will aid further in 
the direction of increasing the upper temperature limit." 

This committee is greatly encouraged by the whole-hearted 
confidence of the Allis-Chalmers Manufacturing Company's en- 
gineers who are making so thorough a research in this important 
development. We are satisfied that, when high-tensile, lightweight 
alloyed metal is again available, that it will be possible and prac- 
tical to design and construct a gas turbine powered locomotive 
of 6,000 hp. capacity in one unit, and in this unit, carry sufficient 
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fuel and water to supply the locomotive during a 500-mile run, and description of the 5,000-hp. locomotive set forth in the 1939 


providing a direct mechanical transmission is used. 
[The report then presented general specifications for a 6,000-hp. 
gas-turbine locomotive in a single cab unit based on the drawings 


report.—Editor] 
The report was signed by L. P. Michael (chairman), chief me- 
chanical engineer, C. & N. W. 


Coal Equivalents of Locomotive Fuels and Power 


Those who are familiar with the interpretation of locomotive 
fuel períormance statistics generally recognize the comparisons 
of the performances of different railroads in the common terms 
of pounds of coal per unit of service—thousand gross ton miles, 
passenger train car miles, yard engine hours—have little sig- 
nificance beyond the indication that may be given that there are 
fundamental differences in the general conditions having to do 
with location, construction, facilities, equipment, character of 
traffic, and requirements of service, which affect the operations 
of the different roads. 

Under present instructions the monthly consumption of each of 
the various kinds of fuel and power is reported to the Interstate 
Commerce Commission by each railroad "reduced to their equiva- 
lent in net tons of coal, using such ratios of equivalence in heat- 
ing values as the experience of the respondent indicates are ap- 
plicable to local conditions." These quantities, stated as net tons 
of coal are combined in the statistical statements of perform- 
ance for the various districts and reg'ons and for the Class I 
railways as a whole, and inevitably there is some tendency to- 
ward the drawing of comparisons between the published per- 
formances of individual roads, even between those that use dif- 
ferent kinds of fuel and power. 

For many years fuel-department men on the railroads have 
been concerned over the wide variation in the "coal equivalent" 
values used by the different railroads and the subject has been 
considered in several reports by the Committee on Fuel Records 
and Statistics. In its report for 1940 this committee showed the 
following ranges of values in use on thirty of the largest Class I 
railways: 


Minimum Maximum Avera 
Coal—B.t.u. per ПЕРРОНЕ 10,295 14,000 12,5 
Fuel oil—gallons рег net ton of coal... 115 215 161 
Diesel oil—gallons per net ton of coal.. 15 215 45 
Gasoline—gallons per net ton of coal... 15 223 97 
Electric current—kw. hr. per net ton coal 350 2,000 1,084 


These coal equivalents used by different roads were reported 
to be based upon various methods of determination such as 
"comparative service tests," "comparative service performance," 
"data based upon tests," "comparative heat content and thermal 
efficiency," "coal consumption per kw. hr. in company plant," 
"coal consumption per kw. hr. in public utility producing plant." 

The report and the discussion of the report brought out the 
point, with which there was no disagreement, that “a consistent 
equivalent value would be one that would produce a fuel unit, 
in pounds of coal per 1,000 gross ton miles, of the same order 
of value as that produced on the same territory by coal-burning 
locomotives in the same kind of service," and therefore, that 
“the conversion factor should be such that a road using electricity, 
fuel oil, gasoline or Diesel fuel could at any time return to the 
use of coal without affecting the value of the fuel performance 
units" on the territory in question. 

Our Executive Committee has assigned to the Committee on 
Fuel Records and Statistics this year, the task of proposing 
forms of procedure for the determination of coal equivalents for 
each of the several fuels and power commonly used and reported 
on O. S. forms, that would to a reasonable extent meet the 
statistical requirements of equivalence as stated above, for pre- 
sentation to the various roads through appropriate channels with 
the suggestion that serious consideration be given to their adop- 
tion. 

In approaching this assignment your committee desires to make 
it clear that the members entertain no thought that any one set 
of arbitrary formulae should be proposed as suitable for all roads 
or even for all conditions on any one road, and certainly it is 
not to be expected that the same equivalent values could be 
considered applicable to every road in the country. Each particu- 
lar situation undoubtedly requires individual study and treat- 
ment with due consideration to the conditions by which it is 
governed. However, there is no reasonable justification for 
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the extreme variation in values that the present reports show, 
and we believe that this range in values could be very greatly 
reduced, with consequent improvement in the reflection of the 
existing situations, if more careful consideration were given by 
many roads to the determination of the actual conditions which 
apply to the problem and to the proper procedure to be followed 
in establishing the coal equivalents. 

The most truly representative and consistent values of coal 
equivalents are those developed by qualified personnel from actual 
observation and study of the fuel consumption and the service 
units produced by the fuels or power in question as compared 
with the coal consumption and the service units produced by coal 
burning locomotives in the same service. Where this procedure 
is not practicable and reliance must be placed upon theoretical 
treatment or calculation by formulae we favor the procedure that 
takes into account for each of the fuels being compared, the 
known factors that are favorable and those that are unfavorable 
through the medium of suitable constants carefully worked out 
and properly applied. These constants should take into account 
any differences in the amounts of the fuels consumed incident to 
the preparation of the locomotives for service as well as any 
differences in the efficiency with which the fuels are utilized by 
the locomotives in service on the road, since in every case all the 
fuel issued to the locomotives is a charge against the service 
they perform and enters into the calculation of the fuel perform- 
ance units. 

With these considerations in view we have set up in follow- 
ing sections suggested forms of calculation to determine the coal 
equivalent of each of the several kinds of fuel and power, and 
by way of illustration have tabulated the results of such calcula- 
tions for a few selected values of the factors involved, which we 
consider to be fairly representative of actual practice in each 
case. 


Coal Equivalent of Fuel Oil Burned 
in Locomotive Fireboxes 


The factors involved in the proposed formula are: 
Fuel Factors Values used in example, 


Coal (1) Ви. per net ton. 25,000,000 
i (12,500 B.t.u. per Ib.) 
Coal (2) Per cent of the total coal disburse- 
ment used on road (total less con- 
sumption for terminal servicing of 
locomotives). 90 
Coal (3) Per cent of efficiency of the combus- 
1 tion of the coal. 65 
Fuel oil а) B.t.u. per gallon. 135,000 
Fucloil (2) Per cent of the total oil disbursement 
used on road (total less consumption 
for terminal servicing of locomotives.) 96 


Fuel oil (3) Per cent of efficiency of the combus- 
tion of the fuel oil. 76 
Example: 25,000,000 x .090 x 0.65 + 135,000 x 0.96 x 0.76 = 148 gallons 
per net ton. 

Factors 2 and 3 may be combined into a single factor for each 
fuel representing the efficiency of its utilization. Thus, 0.90 x 
0.65 — 0.585, representing the efficiency of utilization of the heat 
content of the coal under the conditions assumed for the example. 
Likewise 0.96 X 0.76 = 0.73, representing the efficiency of 
utilization of the heat content of the fuel oil under the conditions 
assumed for the example. These two factors may also be com- 
bined into one, thus, 0.585 + 0.73 = 0.80, which may be con- 
sidered the efficiency of the utilization of the coal relative to the 
utilization of the fuel oil. Such a factor may for convenience 
be referred to as the utilization factor of the coal relative to 
the oil. 

The proposed formula will then take the following form: 
(a) B.tu. per net ton of coal X (b) utilization factor of coal 
relative to oil + (c) B.tu. per gallon of oil — (d) fuel-oil 
coal equivalent, gallons per net ton. 

With the thought that a range from 0.75 to 0.85 for this factor 
will embrace the limits of any ordinary service conditions ex- 
perienced, we have prepared the following tabulation to illustrate 
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the probable limits of the values for fuel-oil coal equivalents in 
gallons per net ton, considering coals of from 13,500 to 11,500 
B.tu. per pound and oils of from 130,000 to 140,000 B.tu. per 


gallon. 


Fuel Oil-Coal Equivalent— Gallons Per Net Ton 


Сез, d ET ion: » Fuel oin m tu Gallons per net ton : 
.000 177 166 156 

Ba bie oon gee ta 133,000 170 in P 
130.000 163 

2 0008 per ion um m$ M m 
30,0 150 141 

231080008 per ton Е 12 

Utilization factors of coal relative to fuel oil 0.85 0.80 0.75 


Kilowatt Hours Equivalent to One Net 
Ton of Coal 


The formula proposed by your committee follows the method 
of comparing the amount of work measured in kilowatt hours 
produced by a ton of coal consumed by steam locomotives, includ- 
ing the coal consumed in terminal servicing, with the amount 
of electric current measured in kilowatt hours that must be 
purchased or generated and metered to the transmission system 
for the production of the same amount of work by the electric 
locomotive. 

The factors that must be known or determined for use in the 
computation are: 

1. The average number of pounds of coal consumed by the 
steam locomotives per horsepower hour, and the equivalent per 
kilowatt hour, one kilowatt hour being equivalent to 1.34 hp. hr. 
Dividing 2,000 Ib. by this number of pounds of coal per kilowatt 
hour gives the equivalent number of kilowatt hours of work 
produced by the steam locomotives per ton of coal consumed. 

2. The average combined efficiency of the electric transmission 
system and the electric locomotives with allowance for standby 
consumption of the locomotives. The reciprocal of this value 
shows how much greater must be the gross amount of electric 
current procured than the net amount actually converted into 
work by the electric locomotives, which latter value we com- 
pare with the work output and corresponding coal consumption 
of the steam locomotives. 

The proposed formula takes the form shown below: 2000 + 
pounds of locomotive coal per kilowatt hour X 100 + percentage 
of combined electrical efficiency = coal equivalent, kilowatt hours 
per net ton. 

Example :—Factors—(1) 4.0 Ib. of coal per hp. hr. 
or 5.36 lb. of coal per kw. hr. 
(2) 70 per cent combined electrical eff- 
ciency. 

2000 — 5.36 x 100 + 70 — 533 kw. hr. per net ton of coal. 

With the thought that a range in factor (1) from 3 1b. to 8 
Ib. per hp. hr., and a range in factor (2) from 60 to 80 per cent 
combined electrical efficiency will embrace within their limits any 
ordinary service conditions, we have prepared the following tab- 
ulation to illustrate the application of the proposed formula and 
to indicate the probable proper limits of the values for coal 
equivalents in kilowatt hours per net ton. 


Kw. Hr. Purchased Per Net Ton of Coal 


Steam locomotive factors 


Lb. coal Lb. coal Kw. hr. 
per per of work j 
hp. hr. kw, hr. produced Kw. hr. of electric current 
of work of work net ton purchased or produced 
produced produced of coal per net ton of coal 
3.0 4.025 497 825 765 710 662 621 
4.0 5.360 373 621 574 533 497 467 
5.0 6.700 299 498 460 426 398 373 
6.0 8.050 249 415 384 356 332 312 
7.0 9.380 213 353 328 305 284 266 
8.0 10.720 187 311 288 268 249 234 


Per cent of combined efficiency of electric 60 65 70 75 80 
transmission and electric locos.— (reciprocals) 1.67 1.54 1.43 1.33 1.25 


Gasoline—Coal Equivalent 


The correct calculation of the equivalent value of coal con- 
sumed in steam locomotives as compared with gasoline con- 
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sumed in locomotives or motor cars propelled by internal com- 
bustion engines in the same service, must be based upon knowl- 
edge of the combined thermal and mechanical efficiencies of the 
respective types of locomotives in the particular service and 
the proportions of the total coal disbursed to the steam locomo- 
tives and the total gasoline disbursed to the gasoline locomo- 
tives that is not utilized in doing the work because it is consumed 
in terminal servicing or in standby loss. If exact information 
is not available, at least a close approximation upon each of 
these features can and should be determined and used. 

If, for example, the locomotive efficiency of the gasoline loco- 
motives is established as 12.5 per cent and it is determined that 
4 per cent of the total gasoline disbursement is consumed in 
terminal servicing and standby loss, the resultant fuel utiliza- 
tion in work performance is 12 per cent of the gasoline disbursed. 
Likewise, if the locomotive efficiency of the steam power is 
established at 3.5 per cent and it is determined that 14 per cent 
of the total coal disbursed is consumed in terminal servicing and 
standby loss while the locomotive is not working, the resultant 
fuel utilization in work performed is 3 per cent of the coal 
disbursed. 

Calculation of the coal-gasoline equivalent from these estab- 
lished values would logically follow the same form as that refer- 
ring to fuel-oil burned in locomotive fireboxes and the formula 
proposed by your committee would appear as follows: 

B.tu. per ton of coal X coal utilization percentage + B.tu 
per gallon of gasoline X gasoline utilization percentage — coal 
equivalent in gallons per net ton of coal. 

Example: 25,000,000 B.tu. X 0.03 = 125,000 x 0.12 — 50 
gallons per net ton. 

The two percentages uscd in the example above may be com- 
bined into a single quantity, 0.03 — 0.12 = 0.25, which may be 
considered the "utilization factor of coal relative to gasoline." 
A range in such a factor from 0.40 to 0.15 would embrace a 
range in fucl utilization in work performed of from 10 per cent 
to 14 per cent for gasoline locomotives and from 2 per cent to 
4 per cent for steam locomotives. 

To illustrate the probable limits of consistent coal equivalent 
values for gasoline, gallons per net ton, the following tabulation 
has been prepared for coals of 13,500 to 11,500 B.t.u. per pound 
and gasoline of 125,000 to 130,000 B.t.u. per gallon. 


Gasoline-Coal Equivalent —Gallons Per Ner Ton 


Coal, B.t.u. per Ib. Gasoline, B.t.u. 
and per ton per gallon Gallons per net ton 
13,500 per Ib. 125,000 86 65 54 32 
27,000,000 per ton 130,000 83 62 52 31 
12,500 per Ib. 125,000 80 60 50 40 
25,000,000 per ton 130,000 77 58 48 
11,500 per Ib. 125,000 74 55 46 27.6 
23,000,000 per ton 130,000 71 53 44 26.6 
Utilization factors of coal relative to gasoline 0.40 0.30 0.25 0.15 


Diesel Fuel Equivalent to One Net 
Ton of Coal 


The committee proposes the same procedure for the determina- 
tion of the Diesel fuel-coal equivalent that is recommended for 
the gasoline-coal equivalent. In this case a range in the utiliza- 
tion factor of coal relative to Diesel oil from 0.25 to 0.10 would 
embrace a range in fuel utilization in work performed of from 
16 per cent to 20 per cent for Diesel locomotives and from 2 
per cent to 4 per cent for steam locomotives. 

To illustrate the probable limits of consistent coal equivalent 
values for Diesel oil, gallons per net ton, the following tabula- 
tion has been prepared for coals of 13,500 B.t.u. to 11,500 B.t.u. 
per pound and Diesel oil of 135,000 to 145,000 B.t.u per gallon. 


Diesel Oil-Coal Equivalent— Gallons Per Net Ton 
Coal, B.t.u. per 1b. Diesel oil, B.t.u. 


and per ton per gallon Gallons per net ton 
135,000 50 40 30 20 
13,500 per Ib. 140,000 48 38.5 29 19 
27,000,000 per ton 145,000 46.5 37 2 18.5 
135, 46 37 28 18.5 
12,500 per Ib. 140,000 44.5 36 27 18 
25,000,000 per ton 145,000 43 ‹ 34.5 26 17 
s 42. 34 26 17 
x 500 per Ib. 140,000 4l 33 25 16.5 
23,000,000 per ton 145,000 40 32 24 16 


Utilization factors of coal relative to Diesel oil 0.25 0.20 
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Conclusion 


It is readily apparent that the proposals advanced by your 
committee do not represent any wide departure from conven- 
tional methods and it seems probable that many roads are now 
following the procedure fairly closely in working out their coal 
equivalents, since the values reported by many are of the same 
general order as the averages of the values tabulated in preced- 
ing sections of this report. As to other roads that are report- 
ing the simple ratios between the B.t.u. content of coals and 
other fuels, it does not seem to be unreasonable to anticipate 
that they would each be willing, in the interest of uniformity 
of practice, to give serious consideration to the adoption of the 
suggested modified method that we are convinced will produce 
equivalents that are more consistent with the actual compara- 
tive performances that are commonly observed in operating 
practice. ; 

There probably are isolated cases on many railroads in which, 
due to unusual conditions, extreme values of coal equivalents 
may actually apply, but it is not considered likely that such 
cases could be sufficiently extensive to have an important or 
controlling influence on the average for a railroad as a whole. 
It would be consistent to give due weight to each such special 


case in calculating the coal equivalent for each class of fuel or 
power for a railroad as a whole. 

The report of the Committee on Fuel Records and Statistics 
was signed by E. E. Ramey (chairman), fuel engineer, B. & O.; 
P. E. Buettell, fuel supervisor, C. M. St. P. & P.; J. С. Craw- 
ford, fuel engineer, C. B. & Q.; H. Morris, superintendent fuel 
and locomotive performance, C. of N. J.; E. G. Sanders, fuel 
conservation engineer, A. T. & S. F.; W. R. Sugg, superintendent 
fuel conservation and lubrication, Mo. Pac., and R. J. Tucker, 
assistant to fuel supervisor, C. & O. 


Discussion 


John R. Jackson (Mo. Pac.) said that, reviewing the entire 
subject of fuel equivalents, it would seem that the rapid change 
now taking place in the situation warrants an entire reconsidera- 
tion of the method of reporting fuel consumption. This is the 
result of the growth in the use of liquid fuel. Why not, he said, 
change the entire approach to the subject and report fuels in 
terms of the units actually used; that is, in terms of gallons of 
Diesel oil, in gallons of motor-car gas, etc. He suggested that 
the committee study the proposal that each type of fuel or energy 
be reported separately with a view of recommending its adoption. 
On motion, this suggestion was adopted. 


Effect of Steam Distribution on Locomotive Performance 
By J. L. Ryan 
Mechanical Engineer, St. Louis-San Francisco 


The statement has been made by an American authority on 
locomotive steam distribution systems that there is probably no 
subject pertaining to locomotives on which there exists wider 
difference of opinion than the arrangement of the details of the 
valves and valve gears that control steam distribution. This 
statement will be substantiated by an examination of the table 
that lists representative locomotives of recent construction.. 

Today far greater attention is given to the ton-mile-hour 
capacity of a locomotive than to its rated maximum tractive 
force. Mountain type locomotives having 10,000 Ib. lower max- 
imum tractive force rating than heavy Mikados on the same 
division are in many instances doing the better job of the two 
in handling fast freight runs. With the exception of where 
heavy ruling grades are encountered and of such length that 
they are not velocity grades, the horsepower rating has super- 
seded the maximum tractive force rating. Under these operating 
conditions steam distribution is far more important than it was 
in the days of drags for freight and relatively low speed for 
passenger service. 


Examples of Valve Data 
for Locomotives of Recent Construction 


Steam Exh. 
Dia. of pres., Ib. cyk Dia. Valve Max. Steam clear- 
Type of drivers, per sq. . valves, travel, с.-о., per lap, Lead, ance, 
loco. in. in. in. in. in. cent In. in. in. 
4+ 4-4 80 300 17X 65% 84 1 
442 84 300 19 10 656 84 1 
4-64 80 300 22 11 s 84.5 1 
4 64 79 275 22 14 8 82 1 
+64 84 300 23 13 7 86.6 1 
+64 84 300 23% 12 1% 84 1 
4 64 84 300 25 14 1% 723.6 1 
484 80 300 25 12 7 80.8 1 
4 84 75 215 2514 14 7 87.5 1 
4 84 74 285 26 14 7% 866 1 
4 &4 80 280 26 12 74 73.5 1 
4- 82 72 250 27 12 7 80 1 i 
484 73M 250 27 12 1% 73.5 1 m 
4-&4 74 250 28 14 8 78.5 1 K 
2-10-4 69 260 29 14 9 80 19% 0 
+82 70 250 27 14 1% 77.5 1 0 
2-10-4 70 310 27 14 734 85.0 1% м м 


Two examples are given of locomotives having 1:4 -іп. steam lap 
and wide steam lap, detailing the valve events, travel, port open- 
ings and port areas for approximately 25 per cent and 50 per cent 
cutoffs with percentages resulting from application of wide steam 
lap. Example I gives the results when increasing the steam lap 
from 1% in. to 11M6 in, the lead unchanged, the valve travel 
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reduced 4 in. Example II gives the results when increasing the 
steam lap from 1% in. to 11% in. the lead and valve travel 
unchanged. ` 

Representative steam areas from the boiler to the steam 
chests for locomotives having valves as in Examples I and II are: 


Sq. in. 
Dry pipe. ull pn Wed Val eter deese xe МЫК dia ire dec 67.2 
Superheater header, inlet ...................................... 70.88 
Superheater units .... 70.0 
Throttle ............. 70.8 
Superheater header connections, each 50.2 
Branch pipes, each 50.2 


Referring to the two examples, it will be noted that with 
1%4-in. steam lap at the short cut-off the areas аге 12.25 Sq. in. 
and 10.1 sq. in., respectively, and at 50 per cent cut-off the areas 
are 22.3 sq. in. and 21.2 sq. in. The areas are those with max- 
imum port opening at the particular cut-offs. One readily ap- 
preciates that the average port area for the period of admission 
is less than the maximum. This is shown on the valve ellipse 
for the 11%g-in. steam lap of Example II for the port opening 
through the various admission periods. At 25 per cent cut-off 
the average opening is .716 that of the maximum and at 50 per 
cent cut-off the average opening is .723 that of the maximum. 

At diameter speed the time interval for steam admission at 
25 per cent cut-off is slightly less than one-thirtieth of a second 
(03. seconds); considering this and the restricted area of the 
admission port, it is quite understandable why one has difficulty 
in detecting where the steam line ends and the expansion line 
begins on an indicator card taken at these speeds. 

This brings out rather sharply one of the inherent weaknesses 
of the radial gears—greatly reduced areas for the operation that 
has reduced time interval. That the restriction of limited port 
areas on the work-rate capacity may be partially removed is 
readily apparent from an examination of the effect of steam lap 
in the two examples. Without change in the lead, increasing 
the steam lap from 1% in. to 114g in., Example I, results іп 19 
per cent greater admission port area at 27 per cent cut-off and 
32 per cent greater admission port area at 50 per cent cut-off. 
The exhaust port openings without change in exhaust clearance, 
are increased at these cut-offs respectively 30 per cent and 32 
per cent. Without change in the lead, increasing the steam lap 
from 1% in. to 1e in, Example II, results іп 30.7 per cent 
greater admission port area at 25 per cent cut-off and 50.5 per 
cent greater admission port area at 50 per cent cut-off. The 
exhaust port openings with change in the exhaust clearance are 
increased at these cut-offs respectively 50.7 per cent and 533 
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Example I—Effect of Wide Steam Lap—28-In. Stroke 


Per cent 
increase with 
wide steam lap 


Steam Jap. in. рать әд 1% 1H 
Valve diameter. it. гесу +008 tees 14 14 
Valvetravel ics за» э айса зерна 55 84 814 
Maximum cut-off, per селі................. 89.5 80.7 
асова hts Secr УУСУ if M 
Exhaust clearance, іп...................... и 
Exhaust opening at end of stroke, їп......... 1% 2% Жи 
Exhaust port area at end of stroke, sq. їп... . 55.2 70.0 26.8 
Events at 2714 Per CENT CUT-OFF 
ретти рагу узел T ел Йө у. 18.5 19.1 TET 
Closure, in... . 7.41 7.47 ap 
Pre-admission, in. 0.66 0.40 d 
Valve travel, in....... 3.22 4.23 EE 
Admission—port opening. 0.36 0.43 i43 
Admission—port area, sq. 12.25 14.6 19.2 
Exhaust—port opening. in.. 1.73 2.25 "rn 
Exhaust—port area, sq. іп.................. 58.8 76.5 30.1 
Events АТ 50 Per Cent CUT-OFF 
Rélé$Bé Все орава REND 22.125 22.56 
Closure, 10...20 22 анеааса ааа анас аә a 4.47 4.43 
Pre-admission, іп................... 0.21 0.157 
Valve таче In, iio аана ванн 3.81 5.11 o 
Admission—port opening, іп................ 0.657 0.867 en 
Admission—port area, sq. in................22.3 29.5 32.0 
Exhaust—port opening, іп.................. 2.03 2.68 eens 
Exhaust—port area, sq. їп.................. 69.0 91.1 32.0 


imum steam-port openings obtained. With narrow lap lead in 
excess of М in. rapidly increases the pre-admission. It is not 
so critical in this respect with wide lap valves. 

Exhaust Clearance—Exhaust clearance functions on the ex- 
haust side of the valve in much the same manner as lead on the 
steam side. It not only hastens the release and retards com- 
pression, but widens out the exhaust opening. The earlier 
release results in a thermodynamic loss in the expansion line. 
With valves having narrow steam lap exhaust clearance is re- 
sorted to for exhaust freedom for the higher work rates and 
to reduce the compression at the shorter cut-offs. It can be 
dispensed with to a great extent with wide-steam-lap valves. 

Long Valve Travel—An increase in maximum valve travel to 
that which may be termed long travel has no effect whatever on 
the valve action at the shorter cut-offs, it merely gives a late 
maximum cut-off. To affect an improvement obtaining greater 
horsepower capacity it is necessary to take advantage of the 
longer travel by increasing the steam lap. 

Diameter of Valve—The areas of the admission and exhaust 
ports are in direct proportion to the diameter of the valve used 
where similar practice is followed in the application of bridges. 
If the power of the engine is limited at the shorter cut-offs by 
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these arcas it is obvious that the diameter selected will have a 
vital influence on the performance. 

Design Practices—Four-six-fours having the same general 
boiler pressure and driving wheel diameters will be found with 
steam lap from 1% in. to 1% in. and the lead from Ўв in to 
5e in. Based on the type of locomotive and driver diameter 
one may rightfully assume the service assignments to be quite 
similar. Four-eight-fours will be found with the steam lap from 
114 in. to 134 in. and the lead from 7$» in. to Ув in. Loco- 
motives of the 4-8-4 type are more susceptible to having a wider 
variation in their operating demands from cne railway to another 
as one may design for high-speed heavy passenger. another for 
dual service, and another for high-speed freight. locomotives 
of the 2.10-4 type having boiler pressures within the high- 
pressure range and drivers of corresponding diameter have 
l^a-in. steam lap and 1!545-in. steam lap. 


Suggestions for Dealing with Inertia Forces 


The inertia forces in the valve gears vary to the square of 
the speed. It is quite understandable that, with the recent 
speeding up «f passenger service with steam locomotives designed 
for diameter speed and with maintenance hardly up to the 
standard required for the new peak speeds, some valve-gear 
maintenance troubles were experienced and that to relieve such 
troubles a trend developed to shorten valve travel with the 
resultant required short steam lap. To avoid too great a restric- 
tion on capacity maximum lead was provided which introduces 
the objectionable operating effect of excessive pre-admission at 
the shorter cut-offs. 

To remove to the extent reasonably possible the restrictions 
in the steam distribution in our locomotives at the shorter cut- 
offs the following procedure would be effective in the right direc- 
tion: (1) valves of lightweight construction using bronze valve 
rings preferably of a sectional type; (2) refinement in the design 
of the valve gear parts, using steels having higher physical prop- 
erties making an exception of the material in the eccentric rods 
that are subject to shop adjustment; (3) the providing of more 
liberal areas in the bearing comparable with the high speed 
service requirements. Preferably the application of roller bear- 
ings as the elimination of the play inherent in friction bearings 
greatly reduces the shock load on the valve gear, and (4) large 
diameter of eccentric-crank fit on the main pin with a key 
having increased proportions. 

This will make practical long valve travel and steam laps not 
less than 15x in. for high-speed passenger service and 134 in. 
to 1% in. ior fast heavy freight. The valve diameter should 
be not less than 14 in. for locomotives where reasonable high 
capacity is expected. 

With the additional admission-port opening obtained with the 
wide steam lap it is usual practice to provide a lead not exceed- 
ing 14 in. Where the operation requires the greatest possible 
capacity at the higher speeds an additional Мв-їп. lead would 
effect a distinct gain without as detrimental an effect from exces- 
sive pre-admission as when providing the same lead with short 
steam lap. Where the peak power demand is at the longer cut- 
offs and moderate speeds, advantage may be taken of the in- 
creased admission-port opening obtained with wide steam lap to 
reduce the lead to approximately 316 in. and exceptionally smooth 
operation be obtained at short cut-off. 


More Power from Old Locomotives 


We should not concentrate our efforts on the few new loco- 
motives to the exclusion of the many older locomotives that 
will be continued in service for a number of years. With the 
railways taking an ever increasing load from week to week, 
those of us in the motive power departments should carefully 
analyze possible sources of power increase. 

Where increase in the tractive force or horsepower of existing 
locomotives is desirable, if the boiler stresses permit, it is com- 
mon practice to raise the working pressure. This also increases 
the stresses in frames, crank pins, rods, etc. and in some 
instances the latter stresses are increased beyond acceptable 
limits so that the pressure cannot be raised. 

There is another source of power increase for operation at 
speeds above that of starting that is just as tangible in producing 
operating results as is increased boiler pressure, but that unfor- 
tunately appears not to be fully appreciated by many. It is the 
increase that may be effected in the mean effective pressure at 
given cut-offs and piston speeds of many of our locomotives 
without change in boiler pressure. This is brought about by 
providing more liberal steam admission and exhaust areas for 
the various cut-offs as previously outlined. Of major considera- 
tion is the fact that the boiler stresses and the running-gear 
stresses from maximum piston thrust are not affected. Some 
increase should bé expected in the maintenance of such items as 
packing, rod bearings, driving box bearings, etc. 


What Expenditure Is Justified? 


New Diesel locomotives are costing $80 to $85 per rated 
horsepower. New steam locomotives for road service are cost- 
ing are costing $30 to $35 per horsepower, rating the locomotives 
on the maximum that may be reasonably developed, not on 
Coles rating. 

Assuming a service life expectancy of 25 years for the new 
steam locomotives, the initial investment is $1.30 per horsepower 
per year of service-life. Applying this to an improvement to 
be made in an existing locomotive that has 10 years service 
expectancy remaining, and assuming that the improvement will 
increase the capacity of the locomotive 350 hp. the permitted 
investment would be $1.30 Х 10 X 350 = $4,550. 

In the majority of instances the changes in the valve gears 
and related steam-distribution parts that would be required to 
give approximate maximum results within the range here con- 
sidered would come within cost bounds of $700 to $2,000. Present 
design and proportions would necessarily govern the extent to 
which changes of parts would be required and the increase in 
horsepower capacity that would result. It is quite possible by 
changes in the steam distribution systems to add 300 to 700 hp. 


to the capacity of locomotives that were not carefully designed 
for maximum power. 


Discussion 


P. D. Hawkins (Erie) spoke of the so-called compression 
knock due to the sudden change in the sign of the force at the 
end of the stroke and the clearances in the rod bearings. Ap- 
parently insignificant changes in preadmission port area, he said, 
have effected very significant changes in locomotive operation 
at high-speed and short cut-off. 


The Steam That Does No Work 


By Lawrence Richardson 


Assistant to Vice-President and General Manager, Boston & Maine 


The best test of any business or manufacturing activity is its 
efficiency at light load or no load. Almost any company can 
make money if business is good and orders call for a night shift. 
Only if it can operate efficiently when the orders get scarce and 
hours are shortened will it hope to successfully weather business 
storms. Likewise, heavy traffic will keep some railroads going 
which, when the curve turns down, are handed to the sheriff. 

The real test of efficient locomotive operation is the overall 
efficiency. Good efficiency while working may be more than 
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offset by poor efficiency while drifting. But on hilly roads, which 
are the rule rather than the exception, so much fuel is used down- 
hill that a high drifting efficiency is necessary in order to obtain 
a satisfactory overall efficiency. There are many divisions in this 
country where 20 per cent or more of the total coal is used in 
drifting. A halving of the fuel used in drifting will decrease the 
fuel consumption 10 per cent on such divisions. There are rec- 
ords of divisions where this economy has actually been effected. 
There are many others where there are similar potential savings. 
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Smoke Lifting 


Why use steam downhill? The principal, and in certain cases 
the only reason, is to lift smoke. No crew can satisfactorily 
operate a locomotive with smoke rolling in their eyes. Improve- 
ments in front end design—freer nozzles and enlarged stacks— 
have only added to the problem. But equally as important are 
the passengers. 
portional to the square of the speed. A train at 70 m. p. h. has 
twice as much suction effect as a train at 50 m. p. h. The result 
has been that some of the mile-a-minute trains have had smoke 
drawn into the air-conditioning system with consequent annoy- 
ance to passengers. In fact, some western roads have solved 
their difficulties by projecting the stack more than 16 ít. above 
the rail. But only a few roads can do that. Certainly no eastern 
road can do so with restricted clearances established years ago 
when power was light and: cars small. 

The alternative remedy is to design the locomotive properly to 
minimize the roll of the smoke. Do not misunderstand this 
statement to mean streamlining. In fact, some streamline loco- 
motives have been guilty of annoying smoke infiltration in the 
air conditioning system. 

There are two cardinal principles to be followed. First, get 
the smoke up as high as possible. Second, do not have eddy 
currents to pull it down again. Both problems so far have been 
largely attacked by cut-and-try methods. The results are largely 
a matter of individual opinions, always difficult to reconcile, 
rather than fact. The scientific use of wind tunnels and smoke 
streams to solve this problem is yet to be done. Nevertheless, 
the fund of information already collected in the development oí 
modern aviation is helpful. 

The second principle is to prevent eddy currents. What good 
is it to get smoke up and then have eddy currents pull it down 
again? Here again, the knowledge of airplane design is helpful. 
Whenever possible, projections should be avoided or streamlined. 
They should be placed outside the smoke stream area where 
possible. Changes in dimension should be as smooth as possible. 
There is also a device which is helpful where there is a tendency 
to produce eddy currents, a tendency that cannot be completely 
eliminated. It is the use of vertical plane surfaces to knife 
through eddy current areas and produce streamline currents. 
They are sometimes referred to as wings. Successful use has 
been made of these thin wings in France, Germany and the United 
States. A recent test on one of our largest railroads has shown 
them to be the most effective device in keeping smoke from 
rolling downward. 

The better the front-end design, the less steam required in the 
blower. A poorly designed front end may require a full opening 
of the blower valve while a well designed front end will only call 
for cracking of the valve. The difference has an appreciable 
effect on the coal consumption. 


Keeping Valves and Cylinders Lubricated 


The other use of steam downhill, (when used), is to aid 
lubrication and prevent damage to the valves and cylinders. A 
few roads use by-pass valves, but the majority use steam. Where 
by-pass valves are used, they must be correctly designed and of 
ample capacity or they are useless. The German railways use 
a large by-pass, some 8 in. in diameter. One of the principal 
western lines in this country also uses the same device. When 
this by-pass is large, there is practically no compression as the 
air is free to move back and forth from one end of the cylinder to 
the other. The lack of compression under certain conditions is a 
disadvantage, especially if the reciprocating parts need effective 
cushioning at the end of the stroke. This generally occurs when 
drifting at speed. 

In one design the relief and by-pass features are combined in 
one valve. In this device, the valve opens when the pressure in 
the steam chest drops to atmospheric pressure. This move opens 
ports to the atmosphere to serve as relief ports and also opens 
passages between the steam chest and exhaust passages serving 
as a by-pass. Care in shutting the throttle is of assistance in the 
operation of this valve. 

Relief valves have practically disappeared from modern loco- 
motive practice. Hardly a locomotive built in the last twenty 
years has had them applied. When used, the valves fluttered 
quite a bit and often failed. Carbonization frequently occurred. 
These failures contributed in a large measure to their discard. 
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High-speed trains produce eddy currents pro-. 


The large majority of American railroads drift with steam. 
Those that just let an engine drift without special valves or 
without using a drifting valve or cracked throttle either do not 
have long drifts or else are having troubles that they should not 
have. A test was being run on our road one day and th 
engineer failed to open the drifting valve. The minute the train 
crowned the summit and starting drifting, the temperature startec 
rising, reaching a maximum of 825 deg. No oil will stand that 
temperature. There had been indications of this condition in that 
the paint had cracked off the valve chamber. After this tem- 
perature had been discovered, it was quietly confirmed by ar 
engineman who told of seeing a valve chamber red hot The 
explanation is simple. The work done in compressing air must 
be dissipated as heat. [Mr. Richardson presented a table show- 
ing final temperatures for various final pressures of compression. 
This showed that, starting with air at 60 deg. F., a final air 
pressure of 250 lb. raised the temperature to 749 deg. F.] 

If this compression starts just after shutting off steam, when 
the cylinder is hot, you end up with air at a much higher tem- 
perature. With such temperatures possible, is it any wonder that 
we find carbon deposits in cylinders? The best of oil will burn 
under these conditions. My personal feeling is that the bulk oi 
carbon found in valves and cylinders comes írom this caue 
and that rarely, if ever, does it come from sucking in smokebox 
gas through the exhaust passages. Smokebox gases rarely exceed 
600 deg. F. and, when drifting, are appreciably lower. 

The use of steam in drifting thus becomes a question oi 
economy. It is entirely possible and practicable to drift with = 
cracked throttle. The chief drawback to the use of a cracked 
throttle is the trouble of maintaining a small opening and the 
difficulty of knowing just how much steam is flowing. А back 
pressure gage indicates the latter. A throttle 14 in. in diameter 
cracked в in. has a steam opening of 512 sq. in. Tests оп one 
of our Pacifics show that 0.44 sq. in. is sufficient. The comparison 
is obvious. In plain English, 5 sq. in. out of the 5%4 is admit- 
ting "steam that does no work." 

Some roads use a 2-in. globe valve for drifting to get better 
control. This gives up to 3 sq. in. of steam opening. There is a 
feeling on the part of some that it is necessary to prevent any 
vacuum in the cylinder. The difficulty in accomplishing this lies 
in the high pressure needed at the start of the stroke. With 7 per 
cent clearance, 210 Ib. is needed. With 10 per cent clearance, 147 
Ib. It is more economical to work with lower pressures and 
have a slight vacuum at the end of the stroke, but not enough 
to bring gas all the way from the smokebox. To minimize this 
possibility the two exhaust passages should be designed to meet 
as near the valve as practicable, so that one end can help te 
break the vacuum in the other end and prevent sucking smoke- 
box gas back into the valve. 

The matter of valve and cylinder lubrication while drifting is 
of paramount importance. Not as much oil is required for 
drifting as is required for working. But some oil is required. 
Only a small amount of steam is needed to carry sufficient 
lubrication to the wearing surfaces. 

In general, our experience shows that the proper driíting oi 
locomotives effects appreciable economies in fuel. The amount of 
"steam that does no work" must be kept to a minimum in order 
to obtain a low number of Ib. of coal for 1,000 gross ton miles. 

Much work has been done along these lines. Much more needs 
to be done. There is no field of locomotive operation that offers 
the research possibilities that drifting does. The difficulty in the 
past has been that while locomotive testing plants permitted 
careful study of the locomotive, they do not work in reverse. 
They will not drift. When the throttle is shut on a test plant. 
the speed will drop from 30 m. p. h. to 0 in as short a time as one 
second. There is practically no drift in such a case. 

However, foreign railroads have worked out a method oi 
testing in road service whereby the locomotive is dragged by 
another locomotive. This permits of scientific study that is so 
necessary if the drifting of locomotives is to be done scientifically. 
The Diesel presents no drifting problem. The steam locomotive 
does. If steam is to keep abreast of Diesels, much research 
remains to be done. 


Discussion 


F. P. Roesch (Standard Stoker Co.) recalled some tests which 
were made during the days of the United States Railroad Admin- 
istration during the last war on the effect of gases of various 
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temperatures on lubricating oil. With an oil of 550 deg. flash 
test, he said, relief valves which admitted air to the cylinders 
were bad where the temperature of the steam was over 600 deg. 
The carbonization in cylinders, ports, and valve chambers is not 
altogether from smoke, he said, but more from the oil itself. 

In these tests, he said, it was found that, if the pressure in 
the steam chests was reduced below 45 deg. F., some vacuum 
developed in the cylinders, which sucked back air and some 
smokebox gases. The test developed that a 2-in. pipe would 
supply sufficient saturated steam to the steam chest to maintain 
the 45 lb. pressure. After two or three miles of drifting the 
cylinders would cool down sufficiently, he said, so that the drift- 
ing throttle could be closed without danger to the oil. 

Mr. Roesch commented on the fact that stacks are constantly 
growing larger in diameter and suggested that smoke lifting 
might be improved by making them narrower and deeper along 
the longitudinal center line of the locomotive, thus reducing the 
wind resistance and the tendency toward eddy currents behind 
the stack. 

R. M. Ostermann (The Superheater Co.) said that the smoke- 
lifting function of the steam used in drifting can be effected in 


other ways, but that the function of protecting the lubrication 
offers greater difficulties. Не asked Mr. Richardson how he 
would dissipate the heat of friction without the use of steam 
in drifting. 

E. E. Chapman (A. T. & S. F.) told of smoke-lifting tests 
on the Santa Fe in which a vacuum was found immediately 
back of the stack. He said that the problem was solved on the 
high-speed locomotives by the development of an extension stack. 

In closing, Mr. Richardson agreed with Mr. Roesch that there 
is a vacuum in the cylinder at the end of the stroke, but that 
this is partially broken by pressure in the exhaust at the other 
end of the cylinder without drawing gases back through the ex- 
haust nozzle. To facilitate this he suggested that the junction of 
the exhaust passages from the two ends of the cylinders should 
be as close to the cylinder as possible. 

In commenting on Mr. Ostermann's question with respect to 
the energy which must be dissipated in drifting, he said one test 
had shown the drag while drifting to be over 400 hp. He also 
agrees with Mr. Roesch that the present design of stack is incor- 
rect; it should be shaped to reduce air resistance and the vacuum 
behind the stack. 


Report on the Utilization of Locomotives 


The Administration at Washington is very much concerned 
about the possibility that the railroads may not be able to handle 
all traffic offered, and the Association of American Railroads, 
Ralph Budd, and other officers have repeatedly called to our 
attention, that it may be necessary to handle up to 25 per cent 
more business. We know we can handle our present business. 
It may work out that the railroads as a whole are not required 
to handle such an increase. But in certain territories, that 
increase may be presented, so it would seem that consideration 
should be given as to whether it is possible to obtain 25 per cent 
more use of our present locomotive plant, and what means are 
required to obtain that use. 

In the table are shown six-month comparisons of the average 
mileages of active locomotives per day. These show the following 
increase in the last five years: Passenger, 137 per cent; freight, 
9.0 per cent, and switch, 51.9 per cent. 

On this basis, considering that passenger trains average 50 
m.p.h. and freight trains 25 m.p.h., and, of course, switch engines 
6 m.p.h., it can readily be calculated that on all of the roads in 
the country, the passenger and freight engines are working 4 to 5 
hours a day, and the switch engines, 13 hours. 

The July, 1941, reports from the 13 largest railroad systems 
indicate that the following mileages were made by the locomo- 
tives on the top two roads and the next four roads in the 
service indicated. 


Passenger Freight Switch 
The two roads obtaining the most miles per 
active locomotive day ..................... 300 145 90 
The next group of four roads 240 125 84 
All roads in the United States 196 117 78 


Taking the performance of the two roads that obtain the most 
miles per day during July, we find the passenger and freight 
engines working six to seven hours, and the switch engines work- 
ing fifteen hours. That is, these roads have obtained in road serv- 
ice over 40 per cent more use, and in switch service 15 per cent 
more use than the average, and when I tell you that the Santa 
Fe and Union Pacific are the roads obtaining the best mileage in 
passenger and freight service, you will recall that these roads 
have, in many instances, been the pioneers in developing long, 
through locomotive runs. 

Going back to the figures for all of the roads, 196 miles in 
passenger service, indicates a run over two short divisions and 
the 117 miles in freight service, a run over one division per 
locomotive per day. It would seem that, even taking the aver- 
age of all of the engines, it would be possible by close coordina- 
tion to obtain more than this mileage. : 


What 25 Per Cent More Locomotives 
Would Cost 


There are, roughly, 34,000 active locomotives in passenger, 
freight and switch service. It would require the purchase of 
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about 8,500 locomotives to handle 25 per cent more business. 
Figuring conservatively, at this time, they would cost about $160,- 
000 apiece, which amounts to $1,370,000,000. That is only the 
locomotives themselves. It would require shops, facilities, etc., 
to take care of this tremendously increased number of units, 
because monthly, quarterly and annual inspections are based on 
the number of units, rather than the mileage obtained per unit. 
This, of course, is impossible. 


Methods of Increasing Miles Per Day of 
Active Locomotives 


The report of the committee last year included the following 
items : 

"Steam switchers have been run 30 days without ever being 
off the job. 

"Passenger engines will make 20,000 miles a month. 

“It requires less gray matter to get high mileage out of electric, 
Diesel, or oil-fired steam locomotives than it does from coal-fired 
locomotives.” 


Тнвоосн RuN 


A study should be made of each yard operation, to see how 
many freight trains run through the yard promptly; ie, go 
through the yard in approximately an hour. On those trains, the 
engines should be run through. Then, a study should be made 
of the rest of the trains arriving and leaving the yard to see if it 
is possible to match them up so that the departing train will use 


Comparison of Miles per Active Locomotive 
Day for First Six Months 


PASSENGER 
Miles per active locomotive day 
Districts 1941 1940 1939 1938 1937 1936 
Eastern ............. 188.4 184.9 179.3 175.4 174.2 167.0 
Pocahontas 180.0 165.8 172.4 155.9 158.6 158.0 
Southern 180.9 171.7 162.0 160.2 162.5 158.0 
Western 216.9 207.8 199.3 190.3 198.2 189.9 
Total (U. S.) 197.1 190.3 183.5 177.7 180.6 173.3 
FREIGHT 
Eastern. esse oed ies 114.2 109.4 105.5 101.0 108.7 107.2 
Pocahontas .................. 96.4 94.0 85.8 826 96.3 90.6 
Southern .................... 110.5 991 96.2 89.5 99.4 97.1 
Western ...................... 116.6 107.4 103.4 99.1 112.8 106.2 
Total (U: S.) ............... 113.7 106.0 102.1 97.3 108.2 104.3 
SwircH 

Eastern Julie eee АЗ 822 76.2 726 6 60.2 53.4 
Pocahontas .................. 73.2 73.2 666 64.2 63.6 58.8 
Southern .... 60.0 57.0 54.6 ` 52.2 486 43.2 
Western .. 72.6 67.2 630 61.2 52.8 46.2 
Total (U. S: ) 75.6 70.2 66.6 63.0 56.4 49.8 
427 


the engine from a train that has arrived within an hour or an 
hour and a half. 

Then a study should be made and all of a type of power 
through the enginehouse should be charted carefully to see if the 
enginehouse foreman "sells out" at least once a day; that is, if 
he uses everything in the house at least once during the 24 hours. 
This, of course, does not include the locomotives held for repairs 
taking 24 hours or over and should possibly, except a protection 
eugine, which he can call on in case some of his regular engines 
fall down. 

It will be found, in general, that it is possible, with the through 
runs, to put engines back in service after perhaps 30 min. at the 
enginehouse whereas, if they follow the regular course of coming 
in on one train and going out on another, it will be found that 
the turning time may average around five hours. 

All of these arrangements having been made just as far as is 
consistent with good practice, a study should be made of the 
other runs, to see if it is possible to get the engine from the 
yard to the enginehouse more promptly, or if it is possible to 
call the engine closer to the departing time of the train, so as to 
eliminate as much as possible of the yard delay. 

This scheme, worked out at various terminals, has been widely 
praised by enginehouse foremen because they say that previously 
when five or six trains are approaching, they had to scurry 
around and get five or six engines ready, and now they can wait 
until the first engine arrives, then put the gang on her, and 
promptly put her back to work; then, when the next engine 
comes, they work on her. It is much simpler, they say, than pro- 
ducing a half-dozen engines, and then having five or six laying 
around the house for some time, until you can get them back 
to work. 

The superintendent, of course, will co-operate and will, with 
his trainmasters and yardmasters, assist in lining up those 
matched runs. 

The next study should be the type of power, because frequently 
it is found that a lighter engine is held for a light job, and while 
the light engine is being used, there are some of the heavier 
engines laying at the enginehouse because of the spacing of 
trains. In the last analysis, this heavy engine could be used for 
the light job, and make it possible to eliminate entirely this par- 
ticular lighter engine. 

There frequently is a difference of opinion as to whether the 
enginehouse actually sells out once during the 24 hours; that is, 
uses everything but their reserve engines, and that matter can 
be easily demonstrated—doesn’t require any argument—because 
if the engines, so far as possible, will be used last in, first out, 
any surplus power will automatically be passed by, and will, by 
its continued presence in the enginehouse, demonstrate that it is 
a surplus. 


Coar 


Many times it is necessary to replace an engine on the train 
because the arriving engine doesn't have enough coal to go 
through and the coaling facilities are so far away that the engine 
can't be returned to the train in time to make the present fast 
schedules. In that case, it is suggested that a small coaler be 
placed at a convenient location in the yard, so that when the 
engine comes with a train, it can be coaled while still coupled 
to the train. These small coalers have been costing under $1,000, 
and it will perhaps cost another $1,000 or so to arrange the 
coaling tracks, so that a complete installation of a coaler that 
will put on a ton a minute should not run much over $3,000. 
That, surely, doesn't represent much investment compared to 
$170,000 for a locomotive. 

If it is thought that the ton a minute is too slow, the same 
type of equipment can be obtained, that will put on two tons a 
minute, or two of these coalers can be set up in parallel with a 
slight increase in cost. 


WATER 


Water in large quantities, of course, is essential, and again it 
is generally cheaper to put a water plug at a convenient place 
in the yard than to lose the services of an essential locomotive. 
The total cost of the facility, of course, will depend on how many 
locomotive hours can be saved. 

If we have, say, five runs and can save five hours per loco- 
motive, this is a total of twenty-five hours a day. In other 
words, we are saving about one locomotive. The saving is not 
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only the first cost of the locomotive but the cost of at least $200 
a month that it requires to keep an extra unit in service. 


MAINTENANCE 


With through running engines, the local roundhouse foreman 
no longer has a general knowledge of their condition and, there- 
fore, he many times feels reluctant to mark an engine out ior a 
definite time until after its arrival and complete inspection. It is 
necessary to develop some general supervision over the engines. 
which will provide adequate maintenance at regular intervals 
emphasizing that this is not necessary every 150 miles, but that 
it is essential at certain periods if long, through runs are going 
to be practical. This requires a competent inspection organization, 
and well seasoned foremen, who, from long experience, will know 
the essential work that is required on a locomotive and who have 
made a study of the period at which this work should be per- 
formed. This should be handled through an organization that is 
in touch with the entire territory, so that this work can be done 
after the locomotive has performed a certain amount of service 
and that records of that performance will be returned to the 
maintaining enginehouse for their information and guidance. 

Reports indicate that to support active locomotives on the road 
it will require about nine per cent more locomotives which will 
be found in the enginehouses undergoing periodic repairs. Many 
times this percentage creeps up but capable supervision can keep 
it down as low as nine per cent. 


Summary 


What are we doing? Keeping the machine working about 2) 
per cent of the time. 

What should we do? Keep the road machine working at least 
25 per cent of the time. This seems a first class way of showing 
that the railroads are capable of doing all of the work that the 
people of the United States require, and that they are capable o: 
doing it promptly and effectively. 

It will save the expenditure of tremendous sums of money for 
the purchase of new equipment, if that were possible, and it will 
save, also, very substantial sums in maintenance. Finally. it 
would seem that all that is required to do efficiently the job which 
the railroad men believe can be done, is the expenditure of a little 
gray matter in clearly thinking through the details of the problem 
of the use of locomotives. 

The report was signed by A. A. Raymond (chairman), super- 
intendent, fuel and locomotive performance, New York Central: 
H. W. Bates, assistant master mechanic, C. M. St. P. & P.; E 
J. Cyr, master mechanic, C. B. & Q.; E. W. Erisman, general 
road foreman of engines, Wabash; S. L. Forney, road foreman 
of engines, M-K-T; O. R. Pendy, general roundhouse foreman, 
N. Y. C & St. L.; W. E. Sample, assistant chief of motive power 
and equipment, B. & O.; and E. G. Sanders, fuel engineer. A. T. 
&. S. F. | 


Discussion 


J. M. Nicholson (A. T. & S. F.) said that a big part of recent 
business increases have been handled through the more intensive 
utilization of the motive power already in service. Their freight- _ 
locomotive performance in July, 1941, he said, was 27 miles per 
locomotive per day better than during July, 1940. With a little 
pressure, he said, a lot more can be done. 

W. R. Sugg (Mo. Pac.) called attention to the fact that the 
increase in the miles per locomotive per day has been accounted 
for by the increase in speed of freight trains; there has been no 
improvement in the number of active hours per freight locomo- 
tive day. 

L. E. Dix (T. & P.) told of some of the difficulties of railroad 
operation in Louisiana where a large contingent of the U. S. 
Army has been on field manoeuvers. Where trains are captured 
and held, he said, not much can be done to increase locomotive- 
miles per day. 

A trainmaster on the New York Central emphasized the im- 
portance of giving the mechanical department íull information 
on train movements in advance in order that locomotives can 
be run through. He said that he did not like to let a locomo- 
tive go to the enginehouse at all. 

H. W. Sefton (C. C. C. & St. L.) called attention to the mis- 
use of power represented in such operations as keeping the loco- 
motive out of the terminal for one or two hours longer than 
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should be necessary in order to move a handful of cars from 
one yard to another. 

H. B. Springer (B. & A.) cited as evidence of waste locomo- 
tive time the calling of the locomotive and waiting until it has 
arrived at the train before charging the air brakes from a yard 
plant available for that purpose. Another way of wasting loco- 
motive time, he said, was requiring all trains to stop for set- 


outs and pick-ups over the division, instead of confining such 
service to a pick-up train. He also questioned the need of 
air-brake tests every 100 miles. 

Mr. Springer said that the real job of improving locomotive 
utilization is one on which all departments should get together 
in each territory and work out means for eliminating the local 
causes of delays. 


Force Feed Lubrication 


Because of more dependable and accurate feeding of oil against 
pressure, and also because of easier control of the quantity used, 
force-feed or mechanical lubrication of valves, cylinders and 
steam auxiliaries has almost entirely replaced hydrostatic lubri- 
cation on modern locomotives. The setting of mechanical lub- 
ricators to deliver the proper amount of oil to each outlet requires 
care and study. 


Setting Mechanical Lubricator Feeds 
for Valves and Cylinders 


One method proven successful in practice is as follows: By 
trial and observation on the road, feeds are adjusted to cach 
delivery point so as to provide the minimum oil necessary for 
proper lubrication. It must be realized that all other conditions 
being equal, increased average speed requires an increased amount 
of valve oil, likewise other conditions being equal, an increased 
average load requires an increased amount of valve oil. 

After feeds have been set to provide proper lubrication for one 
locomotive of each class, the lubricator is then removed from the 
locomotive, connected on a test rack, which is then operated at 
a speed corresponding to not higher than the average speed in 
the class of service in which the locomotive is used, for the 
number of revolutions equivalent to a twenty-mile run, and the 
output of oil from each feed measured in a glass cup graduated 
in liquid ounces. This information is then used as a guide in 
setting lubricators on other locomotives of the same class. 

An important feature of setting lubricators on test racks is the 
speed of lubricator drive. Most makes of mechanical lubricators 
increase in pumping efficiency with an increase in speed, there- 
fore if the test rack is operated and feeds set for a sufficient out- 
put of oil at this high speed, when the lubricator is applied to 
the locomotive, the output of oil may be insufficient at low speed. 

The practice of setting lubricators on test racks is as follows: 
First, having performed the necessary mechanical work and 
cleaned the lubricator, the mechanic operating the test rack 
connects the lubricator on the test rack, then refers to instruc- 
tions to determine the number of revolutions of lubricator drive 
shaft equivalent to a 20-mile run with the locomotive, then refers 
to a table to determine the number of ounces of oil to be de- 
livered from each feed. 

Each feed of the lubricator discharges into a large-mouth 
glass cup, graduated in liquid ounces. With experience, it is 
possible to set the lubricator feeds so that it is rarely necessary 
to make more than two runs with the lubricator before getting 
feeds set properly. | 

Under this procedure, it is not necessary to consider the effi- 
ciency of each individual lubricator pump, except to be assured 
that each feed will deliver an excess over that required. In 
other words, a given lubricator pump may deliver four ounces 
of oil at given speed, temperature, and number of pump strokes 
for a given setting of adjusting screw, and another less efficient 
pump may only deliver three ounces under the same conditions. 
So long as the less efficient pump will deliver more than enough 
oil, inefficiency is compensated for by increasing the stroke of 
the pump. 

If the pump efficiency falls below the necessary margin of ca- 
pacity for valves, it is changed to the cylinder position, then to 
air pump or stoker position, and finally to a non-pressure posi- 
tion in the machinery lubricator. 

Terminal checks of test rack should be set in accordance with 
manufacturer's instructions. 

In order properly to control the use of oil in mechanical lubri- 
cators, it is essential that these lubricators be equipped with sight 
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glasses and gages easily read from a position close to the lub- 
ricator. 

It is recommended that of the total quantity of valve oil fed 
to a valve and cylinder, from 60 per cent to 75 per cent be fed 
to the valve, and from 40 per cent to 25 per cent to the cylinder. 
All excess oil fed to the valve will pass into the cylinder, but 
excess oil fed to the cylinder will be carried out by the exhaust 
and wasted. 

A second method for determining the oil allowance for valve 
oil lubricators is also included in this report. As will be noted, 
this covers both mechanical and hydrostatic lubricators. 


Another Method 


In the following tables are data for use in setting the feeds 
of mechanical lubricators for valves and cylinders which were 


Data for Setting Lubricator Feeds 


Yard Mine Run Амр SuonT TRANSFER SERVICE 


Drops per 
mile per 
100 sq. in. 
Rev. of Miles per valve 
Boiler drivers Cut off, per  andcyl. 
Type locomotive pressure per mile per cent hour surface 
Simple engine..... 165-210 350-400 Full 6 1.50 
Compound mallets.. 180-200 320-360 Full 6 2.50 
Compound mallets.. 205-225 320-360 Full 6 3.00 
Compound mallets.. 230-265 320-360 Full 6 3.50 
Simple mallets: 
Back eng. ...... 200-215 320-360 Full 6 2.50 
Front eng. ..... 200-215 320-360 Full 6 2.50 
Simple mafets: 

Back eng. . 225-270 320-360 Full 6 3.50 
Front eng. 225.270 320-360 Full 6 3.50 
Locomotives iN THROUGH FREIGHT SERVICE 
Simple ........... 180-200 320 50 20 1.85 
Simple ........... 210-225 320 50 20 2.50 
Simple (note) 230-270 320 50 20 3.00 

Simple mallets: 
Back eng. ...... 200-220 320 50 20 3.50 
Front eng. ..... 200-220 320 50 20 3.50 
Simple mallets: 
Back eng. ...... 225-270 320 50 20 4.50 
Front eng. ..... 225-270 320 50 20 4.50 
Compound mallets 
(lubricate through 
back eng.) ..... 180-200 320 50 20 3.00 
Compound mallets 
(lubricate through 
eng.) ..... 205.225 320 50 20 3.50 
Compound mallets 
(lubricate through 
back eng.) ..... 230-265 320 50 20 4.00 
Compound mallets: 
Back eng. ...... 180-200 320 50 20 2.00 
Front eng. 180-200 320 50 20 1.50 
Compound mallets: 
ack eng. ...... 205-225 320 50 20 2.50 
Front eng. ..... 205-225 320 50 20 1.50 
Compound mallets: 

Back eng. ...... 230-265 320 50 20 3.00 
Front eng. ..... 230-265 320 50 20 2.00 
LocomoTives IN PASSENGER SERVICE 
Simple ........... 160-180 275 50 30 1.85 
Simple ........... 185-200 275 50 30 2.25 
Simple ........... 210-240 275 50 30 2.75 
Simple ........... 240-270 275 50 30 3.50 


developed after study and experiment. In practice they are said 
to have reduced wear in cylinders, valves and accessories on 
locomotives under average normal conditions. 
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Oil Requirements of Accessories 


Time Basis, Drops рев MINUTE 


Yard Freight Passenger Local pass. 
service, service. service, service, ` 
6 т.р.һ., 20 m.p.h, 30m.p.h., 25 m.p.h., 
drops drops drops drops 
Air pumps ................ 2to3 4405 3 (04 4105 
toker анааан ан 1 to 6 4to5 5 to 6 
Feedwater pump .......... 1 5 to 6 5 to 6 5to6 
Intercepting valve ........ 1 every Levery ыш pees 
SA 3 min min. 
Drifting valve ............ Local l every 1 every 
frt., 1 10 min. min 1 
Booster .................. ..... м idling 34 idling % idling 
to 10 in to 10 in to 10 in 
service service service 
Mecuanticat Lusricator, Drops РЕВ MILE 
Air pumps ............... 20 to 22 12 to 14 6to 8 8to10 
Stoket coo aso eer ry xr RR A біо 8 15 to 17 9 to 10 10 to 12 
Feedwater pump .......... 8 to 10 15 to 18 10 to 12 10 to 12 
Each guide feed .......... 6to 8 8 to 10 8 to 10 8to 9 
Each eng. or t'l’r truck.... ...... to 6 5to 6 Sto 6 
Each boiler bearing ....... 2to 4 SF 214x440 Slagle 
Drifting valve ............ ...... 1 1 2to 3 
Intercepting valve ......... 3 ho . oL 4A 


Forced Feed Lubrication of Machinery 


Dependable automatic or mechanical lubrication of locomotive 
machinery is one of the most important factors in long engine 
runs and intensive utilization of power. In past years this lack 
of dependable lubrication restricted the length of non-stop engine 
runs, and to a great extent limited locomotive mileage per day 
or month. 

The wider application of roller bearings has greatly increased 
the availability of power, but the availability of the conventional 
bearing locomotive is also greatly increased by automatic ma- 
chinery lubrication. 

On some roads, feeds from the valve-oil lubricator are piped 
to the most important machinery bearings, such as guides, but on 
many roads, one or more mechanical lubricators are used for 
machinery lubrication only. Where separate mechanical lubri- 
cators are used for oiling the machinery, a grade of oil most 
suitable and economical for the purpose can be used. 

Oil dividers or splitters have been perfected to the point that 
various combinations of feeds may be used. By using combina- 
tions of dividers, it is possible to lubricate all parts of the ma- 
chinery desired, using a mechanical lubricator with a compara- 
tively small number of feeds, dividing cach feed to as many out- 
lets as may be required. " 


With proper application of force feed lubrication to such points 
on the conventional-bearing locomotive as guides, link blocks, 
engine-truck, driver and trailer hubs, shoes and wedges, and on 
the roller-bearing locomotive to guides, link blocks, engine-truck, 
driver, trailer pedestals and flange faces of roller bearing driver 
housings, together with soft pressure grease lubrication of valve- 
gear bearings, it is possible to run long distances with little or 
no difficulty, by filling the lubricators as required at points most 
convenient. Other bearings such as furnace bearers, radius-bar 
lifter bearings, and such other points as may be desired can also 
be mechanically lubricated. 

The piping arrangement should be such as to permit of pass- 
ing a steam pipe from a point at the lubricator along with the 
oil piping as far as may be necessary to prevent the oil from 
becoming too cold in winter. One economical way to do this i: 
to use a heater pipe into the heating cavity of the lubricator, and 
from the lubricator along and wrapped with the oil piping. 

The report was signed by W. R. Sugg (Chairman), superin- 
tendent conservation of fuel and lubrication, Missouri Pacific; J. 
R. Brooks, supervisor lubrication and supplies, C. & O.; P. C. 
Withrow, assistant to chief mechanical officer, D. & R. G. №; 
D. C. Davis, supervisor lubrication, A. T. & S. F.; L. M. Griffith, 
lubrication engineer, Southern Pacific, and J. W. Hergenhan, 
assistant engineer, test department, N. Y. C. 


Discussion 

H. W. Sefton (C. C. C. & St. L.) expressed the opinion that 
with properly lubricated shoes and wedges it should be possible 
to save from 25 to 50 per cent of rod-maintenance work. When 
not effectively lubricated, he said, wedges are left loose to pre- 
vent sticking, thus throwing additional loads on the rod bearings. 

Mr. Wink (A. C. L.), referring to the modern lubricator test 
rack which that road has installed at the Waycross shops, said 
that it had been found that, where two feeds come out from a 
single pump connection on a mechanical lubricator, more oil is 
delivered from the top connection than from the bottom connec- 
tion. The effect of the difference, he said, becomes large when 
the feed is cut down. 

The Atlantic Coast Line, he said, had gone into the lubrica- 
tion of valve-gear bearings. He cited the case of a locomotive 
which makes 10,000 miles per month for four months on a regular 
assignment and then is moved around until the same season next 
year. He said, except for the renewal of one bushing, no valve- 
gear bearings have given any trouble on this locomotive for two 
years. 


Utilizing Coal of Various Sizes 


In giving consideration to the best utilization of the various 
sizes of coal we must first consider at least two major sources 
of supply. When the chief source of supply is from company- 
owned mines, the problem of proper distribution is entirely dif- 
ferent than when the coal is purchased on the open market. Let 
us then first consider the best disposition of coal when the mines 
are company-owned and from which there can be no sale of any 
undesirable sizes. E 


Distribution Problems with Company- 
Owned Mines 


Run-of-mine coal is, of course, the most easily prepared and 
the cheapest to handle, but is not the best preparation for the 
various types of locomotives or the various classes of service. In 
order to get the best possible use from the fuel, some segregation 
is very desirable. 

For the various hand-fired locomotives which are becoming 
scarcer year by year, a 134-in. by 3-in. or possibly a 2-in. by 4-in. 
egg is the most economical size both for firing economy and for 
the elimination of objectionable smoke. It is worth considerable 
effort to bring about segregation to reach this objective, allowing 
the smaller sizes to go to stoker locomotives and locomotives of 
larger grate area and fire-box capacity. 

During the cold weather the demand for power-house screen- 
ings reduces the amount of the smaller sizes that must be con- 
sumed in locomotives, but this situation is reversed during the 
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warm weather. At this time every effort should be made to 
confine the use of screenings to territories where the best possible 
utilization may be obtained. 


Coal From Commercial Mines 


Where the supply is obtained from the various mines inde- 
pendently operated as commercial properties, the problem of size 
utilization becomes somewhat more difficult to regulate because 
the railroad is expected to serve as a sort of a buffer between the 
consuming public and the coal producers, making a constantly 
changing picture. During the warm weather the power- and 
heating-plant consumption is at its lowest ebb, and during this 
time many mines ask for relief because of a surplus of screenings. 


‘If the pleas of the operators are to be met, there is only one 


thing to do: remix the screenings with the various sizes of egg 
and lump coal in order to produce a better mixture and a better 
locomotive fuel than if screenings were used entirely as such. 
During certain times of the year, lump coal becomes a drug on 
the market and again the railroad company is asked to relieve 
the situation. In order to protect our stoker equipment, as well 
as give a better preparation for stoker locomotives, it then be- 
comes expedient to order this coal billed to one of the coal tipples 
equipped with a mechanical crusher or grizzly bars of proper 
spacing so the coal can be reduced to an approximately zero by 
4-in. size. This causes some extra switching, but the railroad 
obtains a better fuel by such maneuvering. Sometimes the slump 
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in the domestic market for lump coal occurs at such a time that 
some of this coal can well be utilized for station use where lump 
coal is generally regarded as superior to egg or the smaller sizes 
for use in the various stoves and furnaces. 

When the storage of coal is attempted, the larger sizes are 
. more desirable, as this coal not only stores more safely from a 
viewpoint of combustion hazards, but also makes a better loco- 
motive fuel after having been in storage for a considerable length 
of time than would the smaller sizes. It is the accepted practice 
on many railroads to store nothing smaller than 1%-in. by 4-in., 
the preference being 4-in. by 6-in., 6-in. by 8 in. or 8-in. lump. 


Segregating Coal Sizes at Various Tipples 


On railroads that operate under both of the above mentioned 
plans, we find that the results obtained by utilizing the various 
sizes at the various coal tipples are very satisfactory. At the 
company-owned mines it has been found expedient to install a 
crusher that reduces the top size to 8-in. This creates some addi- 
tional fines, but the disadvantage is more than offset by the re- 
duced cost of handling at the various coal tipples and the elimina- 
tion of switching, especially for clam-shell operation where run- 
of-mine coal cannot possibly be used satisfactorily. 

From an economical standpoint, fuel used by railroads is nor- 
mally obtained from coal fields at or near the immediate vicinity 
through which the particular railroad operates. For this reason 
practically every variety of coal available is used for locomotive 
fuel. With the more modern railroad coal-handling facilities, 
where the various kinds and sizes of coal required on the different 
types of locomotives can be segregated, more economical results 
can be obtained in the consumption of fuel. 

Another factor of no small importance is to make provision to 
prevent the segregation of various sizes of coal after it is deliv- 
ered to the bin from which the locomotive tender is loaded. With- 
out this provision, one locomotive tender is supplied with egg or 
nut coal and the next tender is supplied with an exceptionally 
large percentage of screenings coal. Obviously under these cir- 
cumstances the most desirable coal cannot be delivered to the 
locomotive in each instance. 


Best Coal Sizes for Stoker Locomotives 


From actual tests conducted in through freight and passenger 
service, on stoker-fired locomotives, the best results are obtained 
with coal as placed in the locomotive tender ranging from !4-in. 
by 234-in. in size. On the hand-fired locomotives better results 
are obtained when using nut or small egg coal ranging from 2-in. 
by 4-in. in size. 

It has been determined under test that coal larger than 3-in. 
top size does not distribute properly in fire boxes with grate 
areas of 80 or more sq. ft. Tf the fireman adjusts steam jets to 
distribute the larger size coal over the entire grate surface, the 
smaller sizes will be carried up against the throat sheet. If steam 
jets are adjusted to permit smaller sizes from carying over 
against the throat sheet, the larger sizes will fall short around 
the distributor or fire pot, resulting in an uneven fuel bed and 
poor combustion results. 

Owing to many railroads using all of the various sized coal on 
both stoker- and hand-fired locomotives it is felt that the stoker 
designers have a special duty to perferm before delivering new 
stokers to the railroads. That is to have their engineers make a 
survey of the coal which is to be handled by the stokers. The 
conveyor screw mechanism should be of such design that the 
diameter and the pitch of the conveyor screw will handle the 
normal run-of-mine coal up to 8-in. lump from shopping to shop- 
ping without difficulty. 

The tendency on the part of some stoker designers is to furnish 
a general type of screw conveyor mechanism to handle all grades 
of coal whether prepared or run-of-mine. "This procedure is sat- 
isfactory on railroads that prepare the coal or whose coal does not 
exceed 4-in. top size, but when a railroad contracts for coal up 
to 8-in. lump or prepares its coal not to exceed 8-in. in size, the 
stoker designers should take this into consideration and build 
stokers to suit that size of coal. 

With the ever-increasing size of locomotives now being built 
for use on the American railroads, the majority being equipped 
with stokers for coal burning, the question of coal utilization of 
the various sizes is demanding consideration. Where the smaller 
sizes of coal are available at a price lower than run-of-mine or 
modified run-of-mine, it would be profitable to make tests of the 
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various sizes compiling your records on a cost basis as well as a 
consumption basis. 


Test Results Favorable to High 
Proportion of Screenings 


A railroad whose entire operation is in mountainous territory 
has been using the small sizes of coal since 1926 and has each 
year increased the percentage of small sizes used until in the year 
1940, 60 per cent of the total coal used on locomotives was 156-in. 
by zero, 1!%4-in. by zero, 1%4-in. by zero, and 1-in. by zero coal. 
Had the same size coal been used in 1939 as in 1933 at the in- 
creased price paid for the coal in 1939, the cost would have in- 
creased approximately $16,145. 

Better train load, good locomotives correctly drafted, with good 
grates fitted with precision and properly handled and fired, and a 
larger per cent of stokers in use were the factors largely respon- 
sible for the successful firing of the smaller sizes of coal. 

This committee recommends the use of coal not to exceed 234- 
in. in size for stoker-fired locomotives and ranging in size between 
234-in. and zero. For hand-fired locomotives the size of coal 
should not exceed 4 in. This recommendation is based on good 
clean coal which means that the best of cleaning preparations are 
required at the mines. 

It is equally important that the proper fuel sizing and clean- 
ing be considered for stationary power plant furnaces for economi- 
cal operating purposes. The proper sized coal for stationary power 
plant furnaces is dependent upon the type of firing appurtenance 
that is installed in the plant. 

The report was signed by S. A. Dickson, chairman, fuel super- 
visor, Alton; M. B. Adamson, fuel inspector, C. R. I. & P.; P. E. 
Buettell, fuel supervisor, C. M. St. P. & P.; W. T. Capps, stoker 
supervisor, B. & O.; J. D. Clark, fuel supervisor, C. & O.; H. 
B. Grimshaw, fuel supervisor, S. A. L.; S. M. Roth, road fore- 
man of engines, Western Maryland; and W. J. Tapp, superin- 
tendent of fuel conservation, D. & R. G. W. i 


Discussion 


In presenting the report Mr. Dixon called attention to a sup- 
plement, the data for which were received too late to be included 
with the advance copies of the report. This supplement was the 
report of the tests run at the request of the New York Central 
and participated in by the Pittsburgh Coal Company and Stand- 
ard Stoker Company. The object was to determine the extent 
to which coal is broken down in going through the stoker. Tests 
were made at delivery rates of 7,000 and 13,000 Ib. per hr. each 
with several sizes of coal. 

W. R. Sugg (Mo. Pac.) was in agreement with the report on 
the value of using small sizes of coal not exceeding 2 in. or 3 in., 
but called attention to the operator's problem of disposing of the 
large size coal. He took issue with the committee that 2-in. by 
4-in. egg coal is the most economical size on hand-fired locomo- 
tives. It is all right, he said, so far as operation on the road is 
concerned, but in terminals the fire can not be properly banked 
and it is more difficult to keep the locomotive from smoking. 

W. J. Tapp (D. & R. G. W.) reiterated the statement in the 
report based on the experience of the D. & R. G. W. that the 
smaller sizes of coal are the most economical. He said that, 
with the increase in the amount of 15-in. by 0 coal used on that 
railroad, there had been no steam failures and both the cost and 
the consumption had been steadily reduced. 

Frank P. Roesch (Standard Stoker Co.) said that the stoker 
has to deliver the maximum amount of coal required and must 
handle any size delivered to the tender. The stoker screws, he 
said, are adjusted to handle sizes up to 8 in. If made to handle 
larger sizes, he said, then the delivery rate would be too great 
at the minimum engine speed. One of the difficulties which had 
formerly been encountered in the operation of the stoker crew 
was the boiling out of lumps at the front of the trough in the 
tender. This, he said, had been corrected. Mr. Roesch said that 
he was not an advocate of large coal sizes. Stack loss, he said, 
is caused by vertical air openings in the grates. 

J. D. Clark (C. & O.) believes that the sizing of coal for 
the stoker is important and that it should be done before the 
coal is placed on the tender. He considers it important to have 
coal of a sufficiently uniform size so that it will not be broken 
down by crushing in the stoker. The C. & O., he said, has been 
using 234-in. nut. 

G. M. Boh (Erie) inquired of the chairman how teal with 
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a considerable percentage of fines can be delivered to the loco- 
motive without segregation as the coal drops from the bin into 
the tender. 

Mr. Dixon, in replying to Mr. Sugg's question, suggested that 
tests should be made to determine precisely what size is needed 
for use under terminal conditions. He pointed out that two 
coals of the same analysis may be quite different in their per- 
formance, one being smoky and the other relatively free from 
smoke. This, he said, is a case of the difference in the volatile 
constituents. One reason, he said, for using larger sizes and not 


adhering to the small sizes is the high percentage of impurities 
in the fine coal. To avoid segregation of coal when delivered 
to the tender, Mr. Dixon said that he had obtained the bes: 
results by dropping the coal straight down into the bins. When 
this is done the lump coal rolls to the sides and, then, when tl 
coal is dropped into the tender, the lumps roll back in again 
and mix in proper proportions with the fines in the center o 
the bin. He emphasized the importance of getting rid of large 
air openings in the grate and of employing something along the 
line of the Tuyere type grate. 


Fuel Economy from the Viewpoint of the Water Engineer 


By R. €. Bardwell 
Superintendent Water Supply, The Chesapeake & Ohio 


At least four problems must be solved in the satisfactory 
handling of water for locomotive boilers; namely, (1) the pre- 
vention of scale, (2) corrosion, (3) foaming, and (4) embrit- 
tlement. Experience has shown that the best results can be 
obtained by giving individual consideration to the practical 
requirements of the individual supplies rather than to rely on 
promiscuous dosing of the boilers at the terminals. This has 
broadened the work of the water engineer to the extent of 
developing accurate treating plant or proportioning equipment 


as well as the handling of the application of specific reagents to- 


prevent certain boiler troubles and checking the actual condi- 
tion of the water in the boilers at terminals to improve operation. 

The advancement in the chemical treatment of boiler feed- 
water for locomotives has been such that the expense and trouble 
formerly caused by scale and corrosion can be practically elimi- 
nated or very materially reduced at nominal cost by the applica- 
tion of the methods which have been repeatedly demonstrated as 
being suitable for the various conditions. Fortunately, the most 
practical treatment for preventing the formation of hard and 
destructive scale deposits, has also been found to be the most 
effective means. for reducing corrosion and pitting. As early as 
1912, W. A. Pownall outlined before the Western Railway Club 
that hard scale can be eliminated by adding soda ash, caustic 
soda, or equivalent chemicals in sufficient amount to maintain 
an excess alkalinity over the hardness in the actual boiler water 
of at least 15 per cent of the total dissolved solids. These 
conditions can be checked by simple, reliable standardized tests. 


The Value of Excess Alkalinity 


Because of lack of space and limited clearances on a locomo- 
tive, it is not possible to install deaerating feedwater heaters to 


remove oxygen which is the principal cause of corrosion and ` 


pitting. Check by the American Railway Engineering Associa- 
tion Water Committee reported in 1925, indicated that main- 
tenance oí an excess alkalinity of 15 per cent would normally 
restrict the activity of the oxygen and materially reduce pitting 
and corrosion. With some waters, a higher excess alkalinity 
is required, even up to 30 per cent of the dissolved solids as 
reported to the Master Boilermakers Association by Seniff in 
1939 for correcting conditions on the Alton. I have personally 
found it good practice to maintain the excess alkalinity between 
a minimum of 20 and a maximum of 30 per cent which has mate- 
rially improved boiler conditions on the Chesapeake & Ohio, the 
Nickel Plate. and the Pere Marquette. 

The treatment oí the water may be handled by any one of 
several different methods, each of which has its advantages and 
disadvantages. Properly operated lime and soda-ash plants will 
deliver a clear, soft water with the mud, sediment and organic 
matter also removed before delivery for use. Soda ash or the 
wayside method where chemicals are added direct to the storage 
tanks in amounts sufficient to neutralize the hard scale with no 
sedimentation, has shown good results at low first cost where 
competent and careful supervision is provided.  Zeolite plants 
with a clear supply will deliver zero hardness water but trouble 
has been reported from pitting and corrosion. “Interior” treat- 
ment using soda ash or proprietary compounds for direct applica- 
tion to boilers at terminals have improved conditions when fol- 
lowed up under a well supervised plan for checking the treat- 
ment in conjunction with a suitable blowoff schedule which will 
prevent excess accumulation of solids precipitated in the boilers, 
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but this practice appears to be losing favor because of mor 
consistent results obtained where the individual waters are given 
attention at the wayside stations in accordance with their par- 
ticular requirements. 


Blowdowns 


One of the biggest steps in the improvement of locomotive 
boiler conditions and fuel economy, took place with the realiza- 
tion and effect of proper blowdowns. The advantages were fully 
outlined in a report to your 1927 meeting by a committee of which 
W. A. Pownall was chairman, but the acceptance of the idea 
seemed to be unusually slow by most railroads. This is rather 
surprising on account of the similarity of conditions when using 
coal for firing. The lack of understanding was probably due t^ 
the fact that the fire-bed can be seen and visibly examined while 
until the comparatively recent development of practical rapid 
means for checking the dissolved solids in a boiler water sample 
at the roundhouse, it was not possible for the terminal forces to 
know the actual boiler water conditions and whether it wa: 
proper to expect continued good operation. 

All coal contains more or less impurities. When the pure coal 
goes off as heat and gases, the impurities are left behind as ashes 
and clinkers. The occasional shaking of grates to remove thc 
ashes and impurities is taken as matter of course. 

However, conditions on the other side of the fire sheets are 
fully as important. All waters contain impurities of various 
kinds in the form of scaling matter, alkali salts, or sludge. 
When the pure water goes out as steam, these impurities remain 
and concentrate in the boiler. When this concentration of im- 
purities reaches a critical point, the water becomes sticky or 
“light” and the steam bubbles do not break readily and release 
the steam but build up on the surface of the water to such an 
extent that the bubble films and entrained water are carried to 
the cylinders with the steam and the engine is reported a: 
foaming. It would seem logical that the proper thing to do i$ 
to "shake the grates" on the water side of the fire sheets by 
opening the blow-off cock sufficiently often to remove enough ot 
the impurities and dirty water and replace it with fresh water 
to prevent this critical concentration from being reached o 
exceeded. 

When proper supervision is being given to water treatment 
and the satisfactory operation of the water in the boiler, these 
critical concentration points are determined for the different 
classes of power over their respective districts. With this im 
formation available and knowledge of the water quality and the 
amount consumed, it is possible to outline blowdown procedures 
which will replace sufficient dirty water with a fresh supply ard 
prevent the critical concentration from being exceeded. Where 
this is followed, foaming is eliminated. This practice will permit 
the continuous operation of the boiler for the full 30-day allow- 
able periods between washouts and the boiler is kept reasonably 
clean throughout its service. 

To operate with the extended washout period, competent super- 
vision and check is as necessary as for any other type of work. 
It is necessary to know that the blowoff system is in good œn- 
dition and will work. Then it is necessary to know that the 
water in the boiler is being maintained in good condition A 
good practice is to have water samples taken from each boile 
entering and leaving the terminal and tested to determine the 
concentration upon arrival. This will disclose the attention given 
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to blowing by the previous road crew, and will permit lowering 
the concentration sufficiently before leaving to insure a successful 
ensuing trip. There are now devices on the market at reasonable 
price and sufficiently accurate which can be used by the regular 
roundhouse force with a little instruction and occasional check, 
to make these determinations and give the terminal authorities 
the same information regarding conditions on the water side of 
the fire sheets as they have been accustomed to expect of the 
conditions on the fire side. 

With the modern mufflers now available, blowing can be 
handled satisfactorily at most any location. Devices are on the 
market which provide for automatic operation of both continuous 
and intermittent blowdown but most railroads still rely on the 
intermittent use of the large blowoff cock at designated points or 
at times which are left to the discretion of the engine crews. 
One large company has a device which is in the nature of a foam 
collecting trough which is connected to a blowoff cock that 
opens automatically whenever the trough becomes filled with 
water. It is possible that further developments will be made 
along the line of improving the conditions for handling contin- 
uous blows, as results to date, indicate that this is a worth while 
factor in promoting economical operation of steam locomotives. 


Caustic Embrittlement 


The other problem in conditioning water for locomotive use 
is one which has come up within the past 30 years and is con- 
nected with the formation of cracks radiating out from rivet 
holes in highly stressed areas where slight leaks have permitted 
the high concentration of boiler water solids against the stressed 
metal. This trouble is only partially due to water conditions but 
research at the Bureau of Mines which has been financed partly 
by contributions from the Association of American Railroads, 
indicates that the trouble can be relieved, to some extent at least, 
by special treatment of the water supplies which may enter into 
the trouble at particular locations. Small devices have been des- 
ignated by the Bureau of Mines laboratory which can be readily 
applied to a locomotive fire box and will show inside of 30 days 
if the water is of an embrittling nature. 

It has been repeatedly demonstrated that proper water treat- 
ment will result in a considerable improvement in boiler condi- 
tions which are directly connected with fuel economy. The term, 
"proper water treatment" means the continuous check of water 
quality both before and during boiler operation in order to 
insure that desired conditions are being maintained regularly. 
Good results by the haphazard, occasional application of chem- 
icals, regardless of type, can only be an accident. If railroads 
are not in a position to handle their own water treatment with 
a company water chemist, it is possible to contract this work 
with one of several commercial companies who are organized 
and equipped to handle the laboratory tests and the field inspec- 
tion with the necessary competent check supervision. It is neces- 
sary that this competent check supervision be provided, either 
by company íorce or by contract, if consistent, good results are 
to be obtained. It is further necessary that full cooperation 
between the water chemists and the road and shop forces be 
carried on at all times. 


Discussion 


J. R. Jackson (Mo. Pac.) spoke of the tremendous improve- 
ment in boiler conditions during the past 25 years and pointed 
out the possibilities for further economies in the future. He 
cited the effectiveness of the foam control system in use in the 
boilers of some of the locomotives on the Missouri Pacific. That 
road, he said, had been following the practice of blowing down 
on the road since 1933, with a great improvement in boiler con- 
ditions, although there is some question as to its effect on fuel 
economy. He said that experimental work was under way on 
the Missouri Pacific to effect a chemical solution of the foaming 
problem. This, he said, would, if successful, pay large dividends 
in fuel economy. The blow-down in some cases takes as much 
as 25 per cent of the water fed to the boiler. 

In closing, Mr. Bardwell said that at present there is no 
economical means to efféct the results sought by Mr. Jackson. 
Research is continuing, he said. 

Referring to the waste of fuel in blowing-down, he said that 
this is not the same as blowing the same weight of water out 
through the pops, since the water which passes through the 
blow-off cock has not yet been evaporated and so has not taken 
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up the latent heat of evaporation. Three pounds of water can 
be blown through the blow-off cocks, he said, with no more 
heat lost than in one pound of steam blown through the pops. 


Car Officers’ 
Annual Meeting 
(Continued from Page 409) 


The pioneering and presentation of streamliner equipment with 
its numerous luxuries, modern accommodations and fast operat- 
ing schedules has met with public favor and consequently we as 
mechanical supervisors had an obligation to meet in maintaining 
this equipment in the most exacting manner with respect to safe 
and on time operation, appearance, repairs and cleanliness. We 
believe you will agree that critical observations of our equipment 
will definitely indicate that this procedure of specializing in main- 
tenance work is reflected in the present condition of streamliner 
trains operating throughout the country today. 

The report was presented by Chairman C. P. Nelson, general 
foreman, C. & N. W. 


Discussion 


C. T. Ripley, chief engineer, Technical board, Wrought Steel 
Wheel Industry, said that many wheels are removed unnecessar- 
ily from the trucks of high-speed trains because of complaints 
of hard riding which should not be charged to the wheels. He 
indicated that slightly worn wheels are often removed for this 
cause when, in all probability the rough riding was due to some 
mechanical truck condition or to some out-of-round wheel. 

Mr. Swanson said that railroads generally are now changing 
more wheels than ever before and it is quite a problem for 
coach yard foremen to know what to do, especially when com- 
plaints of rough riding come from people not experienced enough 
to differentiate between either minor or severe cases of rough 
riding and, of course, totally unable to help determine the 
cause. One member said that passengers frequently complain 
about one car in a train and say nothing about another which 
is a far "worse rider." 

Mr. Swanson also called attention to the increased severity 
of wheel service on modern high-speed trains and said that on 
the Milwaukee, some trains have as many as 250 brake applica- 
tions for curves, turnout and station stops in a distance of 200 
miles. He said that the car wheel grinding machine recently 


installed at Western Avenue (Chicago), has permitted reducing 
wheel changes on high-speed passenger trains 75 per cent. 
(The report was accepted.) 


Photo by W. Curtis Montz 
On the Lehigh Valley at Falls, Pa. 
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L. M. O. A. Considers Personnel 


and Repair Problems 


Tue problems involved in the selection and training of 
apprentices and several phases of locomotive mainte- 
nance work occupied the 113 members of the Locomo- 
tive Maintenance Officers’ Association during the two- 
day meeting of the 1941 convention at the Hotel Sher- 
man, Chicago, September 23 and 24. Following a joint 
session of the Co-ordinated Associations, which was ad- 
dressed by V. R. Hawthorne, executive vice-chairman, 
A. A. R. Mechanical Division the first technical session 
-was called to order by President J. C. Miller, general 
foreman, New York, Chicago & St. Louis. 

In his opening address Mr. Miller summarized briefly 
the events leading up to this years meeting and said 
further, in part: 

“There is a real need in organizations such as ours 
for painstaking study and investigation which can best 
be accomplished by committees made up of men from 
various sections of the country who work under a wide 
variety of conditions. The gathering and assembling of 
material in a report is in itself a challenge to the thinking 
and better performance of those who take part in the 
project, and when the report is finally discussed by the 
association and disseminated it is a practical and substan- 
tial contribution to the entire membership. 

“It is not an easy task to perform successful com- 
mittee work. Techniques must be developed, unless men 


are available who have had considerable experience in 


working on committees for other organizations. Un- 
fortunately, the “lean thirties’ deprived most of our 
members of such experiences. We have a lot to learn 
in this respect. We may have deliberately to seek for 
men as new members who can be helpful in this way. 
If we are alert and open-minded and seriously study 
how to make our committee work more effective we 
can overcome the handicap; other related associations 
have done so and we will do well to study their methods 
of handling committee work. 

“The reports presented at this meeting are the Asso- 
ciation’s first contribution in the form of committee 
work. It is not necessary for me to point out that these 
reports are not a 100 per cent job—they couldn’t be, 
for even Association committees with years of experi- 
ence do not do a perfect job. These reports are, how- 
ever, the foundation of something that can be built into 
an invaluable structure in the years to come. They 


Two-day meeting at Chicago 

attracted 113 members who 

devoted entire time to the pres- 

entation and discussion of 

technical committee reports— 
New officers elected 


represent the medium through which data on the va- 
riety of practices involved in repairing locomotives can 
be co-ordinated and presented to the industry in a man- 
ner that the industry can use it to advantage. There is 
no better way in which the ideas of practical men can 
be brought together and made available to all. 

“Regardless of what the future may bring the railroad 
industry is going to be faced with many problems that 
are not going to be easy to solve and it is my earnest 
hope that this Association may continue to show its 
fitness to be accorded a place among those who will be 
charged with the responsibility of offering the solution.” 

The committee reports presented were on the follow- 
ing subjects: Methods for aligning frames, wheels and 
boxes; apprenticeship; inspection and maintenance of 
mechanical lubricators; description and operation of 
HSC air-brake equipment, and a survey of the use ot 
high-speed and carbide tool steels in locomotive machin- 
ing operations. 

In the first-mentioned report the committee presented 
the details of a suggested method for assuring the positive 
alignment of the running-gear members of a steam loco- 
motive while undergoing repairs in the back shop and a 
method by which locomotives can be checked to deter- 
mine whether or not wheels, bearings and frame are in 
line as they should be. This report, with drawings, will 
appear in a subsequent issue. The air brake report pre- 
sented by J. P. Stewart, (chairman) general air brake 
supervisor, Missouri Pacific was designed to acquaint 
the men who will be called on to maintain HSC brake 
equipment with the equipment itself and the manner in 
which it functions. 


Report on Apprenticeship 


In the decade preceding our entry into the first World War, 
apprenticeship methods on a few railroad systems were so far 
advanced that they attracted the attention of leaders in industry. 
Men like George M. Basford, who at the turn of the century 
and for several years thereafter was editor of the publication 
now known as the Railway Mechanical Engineer, and who was 
a veritable crusader in the interests of better training; Charles 
W. Cross and W. P. Russell of the New York Central; and 
Frank W. Thomas of the Santa Fe, were in great demand at 
meetings of experts in the field of industrial training. The 
Canadian railways also maintained the same high standard of 
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thoroughness in apprentice training as had been characteristic i 
the British railways.  . . 
The proceedings of the American Railway Master Mechanics 
Association and the pages of the Railway Mechanical Engineer 
and its predecessor, the American Engineer and Railroad Journal. 
clearly reflect the splendid progress that was being made in im- 
proving training practices in the early part of the century. Ap- 
prentice training methods on the railroads of North America. 
in general, were well advanced until economic conditions in the 
30’s knocked them into a cocked hat, except in a few places, 
and even there they were slowed down almost to a standstill. 
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As the position of the railways began to improve in recent 
years, steps were taken to build up the apprentice quotas and 
to start restoring the training methods and practices to their 
former degree of efficiency and effectiveness. 

Even though the railroads have been unable to return to the 
elaborate methods and programs followed by some of them in 
the 20's, the more essential elements have been retained in most 
shops, because many of the supervisors of today were trained 
under those systems in the two decades extending from 1910 to 
the 30's. Realizing what modern apprenticeship methods meant 
to them, they are today doing their share in passing on these 
benefits to the present generation of apprentices. Moreover, it 
may be remarked in passing that with the trail well blazed, 
adequate training methods may be promoted today on a less 
expensive basis than in the days when the art was in the early 
stages of development. 

Increased business, due to the second World War and our 
own national defense program, brought us face to face quite 
some time ago with the necessity for taking prompt and aggres- 
sive measures to recruit and train young men to fill the depleted 
ranks of skilled workers. Moreover, improvements in the design 
and construction of railway equipment, the greater stress under 
which it is operated, and the necessity for higher standards of 
maintenance and the working to closer tolerances demand still 
higher standards of craftsmanship. 


The Purpose of This Report 


It is not the purpose of this report to attempt to cover appren- 
tice training methods in any great detail. A. H. Williams, gen- 
eral supervisor of apprentice training of the Canadian National 
Railways, did a splendid job in this respect in a paper which he 
presented before our association two years ago. Our committee 
has confined its studies largely to what it considers to be the 
more vital aspects of the problem that seem to demand special 
consideration at this time. 

Nor, on the other hand, has the committee considered any 
emergency measures to supply semi-trained workers or "spe- 
cialists” for “the duration.” If that does become necessary on 
the railroads it may be best to co-operate with other local 
organizations that have pioneered in this respect and have been 
carrying on intensive training measures in various parts of the 
country, in some instances for many months. 

The railroad equipment maintenance forces are already begin- 
ning to suffer from the inroads on their skilled forces by other 
industries, and also because of the effect of the selective service 
draft. Mechanics trained in the locomotive repair shop in the 
past three decades have been in demand by industry in times of 
economic prosperity or under war conditions, because the all- 
around training received in the railroad shops has developed 
much better mechanics than those trained in the more highly 
specialized manufacturing plants. In the case of the selective 
service draft, judging by the experience of some few railroads, 
the draft board when called upon to do so have not hesitated to 
put skilled railroad workers in the deferred classifications. 


What Are We Striving For? 


In a broad way, what is the aim or objective of the railroad 
mechanical department in its apprentice training program? It 
can best be expressed in a few words and in a simple and terse 
way. It is to insure an ample supply, but not a surplus, of 
capable, well-trained mechanics in each of the several crafts em- 
ployed in the locomotive shops. From this group, over the 
years, a certain percentage of men having leadership capabilities 
will be advanced to supervisory positions, at which time they 
will require additional special training; this, while important, is 
incidental to the apprentice training program. 


Essential Factors of Apprentice Training 


What factors must be given consideration to insure the proper 
training of well rounded-out mechanics? 

(a) Obviously the basis of such training is thorough experi- 
ence and training in the shop, on the various jobs and types of 
work involved in the particular trade. 

(b) The apprentice must receive some related training in 
mathematics and blue print reading. He should also be given 
information as to the parts which go to make up a locomotive 
and how they function, as well as other technical data related 
to his craft. 
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(c) In order to develop the young men to their greatest capa- 
bilities, certain outside or extra curricula activities should be 
encouraged. : 


How Many Apprentices? 


Labor union agreements with the railroads indicate a con- 
siderable variety in the allowable percentage of apprentices to 
mechanics. There can be no question but that it is to the advan- 
tage of both the labor unions and the railroad managements to 
insure a sufficient number of graduate apprentices, so that there 
may be no shortage in skilled labor. 

The exact percentage allowable has been the cause of much 
discussion and there have been strong differences of opinion 
because of the difficulty in establishing any formula which would 
take all of the various factors into consideration to insure a 
steady supply of new skilled workers to meet changing con- 
ditions or to take the place of those who drop out of the service 
for one reason or another. Naturally the most troublesome 
problem has been to allow for business cycles. That, however, 
is not peculiar to the railroads. 

It is unfortunate that at the very time when more apprentices 
should be added at the depth of a business depression to take 
care of the business revival following, it has not seemed feasibie 
or advisable to make such additions. On the other hand, at the 
peak of prosperity the tendency has been to increase the number 
of apprentices, which sometimes results in having the largest 
numbers of lads completing their time when employment con- 
ditions may be at their very worst. It is doubtful if any way 
can be found to remedy this situation, except to make greater 
and greater efforts to stabilize employment and to dampen the 
swings in the business cycle. That is beyond the power oí the 
railroads to control, but American leaders (not politicians) are 
seeking to find ways of solving this baffling problem, and un- 
doubtedly will make progress in the days to come. 

It is worthy of note, however, that some railroads in recent 
years have made great progress in stabilizing employment among 
their equipment maintenance forces. 

Your committee has been greatly impressed with the policy 
that has been followed for several years by the Canadian National 
Railways with a view to more or less accurately and scientifically 
determining the number of apprentices that should be added in 
each trade throughout each particular year. In other words, 
the attempt has been made to train only that number of appren- 
tices that can be retained in the service of the railroad at the 
completion of their apprenticeship and to provide for the normal 
separations from service each year. To do this, accurate records 
have been compiled and careful surveys are made periodically. 

Workers on that system are retired at a specified age and it 
is, of course, not a difficult task to determine how many of the 
men at present employed will reach the retirement age in any 
given year. Statistics are also kept up-to-date as to the rate 
at which craftsmen are separated from the payrolls because of 
deaths, resignations, dismissals, promotions to supervisory posi- 
tions which remove them from the craftsmen’s payroll, etc. 
Except for unusual contingencies or business cycles, it is pos- 
sible in this way to make a fairly close approximation of the 
number of new men that must be added in any one craft in any 
one year, for a number of years to come. Allowance must, of 
course, also be made for the number of apprentices who start, 
but who are eliminated during the probationary period, or fall 
out for various reasons before they are graduated. 

There are, however, certain other factors that must be taken 
into consideration if a high standard of training is to be main- 
tained. It is a mistake to add too many apprentices at one time. 
They should be inducted into service continuously, the rate of 
induction being so controlled that the training will proceed in 
an orderly manner and in such a way as to insure that each 
apprentice is moved regularly from one class of work to another 
and is given a thorough training. If the attempt is made to add 
too many apprentices at one time, the routine may become clogged 
up and the individual apprentice may not receive adequate instruc- 
tion. 


The Problem of Selection 


Too much attention cannot be given to the proper selection oi 
apprentices to insure as high a quality of skill and craftsman- 
ship as possible. From the standpoint of morale, both manage- 
ments and the labor unions feel that a very considerable per- 
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centage of the apprentices should come from the families of 
employees. Many of the labor union agreements require this. 
It should, however, not be allowed to interfere with selecting 
men who are well qualified for the particular kind of work for 
which the selection is made. A lad ought not to be employed 
just because he needs a job or is the son of an employee, regard- 
less of whether he is suited to the work or not. If this is done 
it is an injustice to the boy, and works out to the disadvantage 
of both the labor unions and the employer. 

The age limits in some of the agreements are too low. State 
laws and the fact that the standards of preparatory education 
have advanced, in general, over the years, would seem to make 
it advisable not to take into the service young men under the 
age of 18, and the top age might well be extended to as high 
as 23, or even above. : 

Railroads in recent years have found no difficulty in getting 
all of the young men they need with high school or vocational 
school diplomas. The young men are required, of course, to 
pass physical examinations, and more and more roads are giving 
intelligence and aptitude tests. While it is true that judgment 
must be used in applying such tests, there seems to be little 
question but what they are helpful in making it possible to check 
on the selection of young men of the right calibre. 

It has been found good practice, also, in examining and check- 
ing up the young men, to consult their high school and vocational 
teachers and instructors. It is not enough to have the scholastic 
records of the young men. Their personalities and habits should 
be inquired into and this can best be done by talking about them 
informally with the high school and vocational school authorities. 

More than this, however, it has been suggested that the rail- 
roads should not wait for the young men to come to them, but 
rather should go to the high schools and vocational schools to 
find the men who are specially suited for particular jobs on the 
railroads, and urge them to enter the railroad service. As one 
authority suggested, "If we want the best material we must 
seek it out." 


Probationary Period 


There has possibly been too much laxity in some places in 
making close and critical check-ups during the probationary 
period. The young men are hired in the expectancy that they 
will spend a lifetime in the service of the railroad. If it is 
found they are not well fitted for the work or adapted to it, 
they should be eliminated during the probationary period. It 
must be admitted that as more and more attention is given to 
the careful and critical selection of the young men in the first 
place, there is less and less possibility of having to drop them 
out during the probationary period. 

One tendency that should be guarded against has been noted in 
a few instances. Some of the young men take particular pains 
to make a good showing during the first six months of their 
employment and then when they have passed the probationary 
period, may be inclined to slow up or slack down. Men of this 
type, of course, are not desirable; this simply emphasizes the 
fact that character and disposition must be taken into careful 
consideration in making the selections in the first place. 


Shop Instruction 


Close adherence should be given to the routing or scheduling 
of the apprentices during their entire courses. They should 
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spend the specified time on every machine and on every phase 
of work included in the program for their particular trade. It 
is to be feared that unless special precautions are taken, the shop 
authorities, in the interest of production, may not make the 
shifts on schedule and the young men may suffer thereby. This 
is only one of several good reasons why there should be' shop 
instructors at each important point, not only to check up and 
see that the apprentice is given the proper instruction and coach- 
ing in the shop work, but that he is routed according to schedule. 

As an interesting sidelight, the presidents of the apprentice 
clubs on one system make checks, as officers of the clubs, and 
bring to the attention of the shop authorities any deviation from 
the schedules. 

There is little question, also, but what the schedules for appren- 
tice training in the locomotive shops should be reviewed occa- 
sionally and possibly be readjusted. Some schedules, for instance, 
do not ordinarily give the boys experience on the erecting side 
of the shop until well along in their apprenticeship. There are 
some who believe this to be a serious error. It is advisable, as 
quickly as possible, for the apprentice to understand how the 
various parts of the locomotive function and how they are put 
together. If, early in the game, and possibly 60 days after he 
starts in his apprenticeship, he can be assigned to the erecting 
side for a period of six months, he will secure this information 
and can do a much more intelligent job when he handles a 
particular part on the machine side. 

One apprentice supervisor makes a practice of having the 
apprentices in groups visit the greased test track when locomo- 
tives just out of the shop are checked and broken in. They 
watch the locomotive pass by with the drivers revolving at high 
speed. Then, one by one, they are permitted to ride on the 
locomotive. To a lad they are astonished at the extent of the 
vibrations, and inquire as to whether the locomotive jolts and 
vibrates as much in actual service—which it does if it is badly 
out of balance, which defect is, of course, remedied before it 
goes on the road. There is no question but that the apprentices 
use more care in fitting bolts and parts on the locomotive after 
such an experience, or that they realize the necessity for care 
and accuracy on any work that they may do, either on the 
machine or erecting side of the shop. 

Another device that has been used successfully by some instruc- 
tors is to give the individual apprentice a series of questions 
when he has worked in a particular department, which will 
familiarize him with the different parts and give him a better 
idea of their functioning and service. 


Related or Technical Instruction 


There seems to be no question but that a considerable amount 
of related instruction should accompany the training and experi- 
ences in the shop. This includes mathematics, mechanical draw- 
ing, freehand sketching and technical information related to the 
trade. The apprentice should also understand such special 
rules or regulations, company or government, which pertain to 
his job and to a certain extent, also, to the equipment on which 
he works. To some degree this may be covered by talks or 
discussions led by shop specialists or service men associated 
with the railway supply manufacturers. Obviously this related 
study should be as closely co-ordinated as possible with the 
apprentice’s work in the shop. 

Some of the railroads give this related instruction in a class- 
room on company time, with the understanding, however, that 
assignments will be made calling for the expenditure of about 
the same amount of time in study outside of work hours. In 
other instances the apprentices meet in classrooms on their own 
time. On still other roads they do not meet as a group, but 
turn in written work and confer as individuals with the 
apprentice instructor at more or less regular intervals. Occa- 
sionally in such instances the group may get together for special 
programs. ` 

A few roads have developed their own educational material or 
courses. In other instances it is purchased from concerns which 
specialize in preparing texts and also in checking and grading 
the lesson papers and assisting in supervising the training. The 
task of preparing the texts for a large number of trades and 
keeping them up to date is such that the tendency seems to be to 
depend more and more upon outside sources for this material. 
It will always be desirable, however, to make sure that it takes 
into consideration special standards or practices of the particular 
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railroad. There seems to be a growing tendency, also, to have 
such instruction and study done outside of working hours, thus 
preventing interference with the shop operations and production. 

In some instances, where the facilities are available, the appren- 
tices enroll in public night schools, particularly where the stu- 
dents in these night schools are largely railroad shop employees. 
Railroad shopmen and supervisors are frequently engaged as the 
instructors in such night schools. 

It will thus be seen—and it is quite to be expected—that there 
are a variety of methods for giving this related or technical 
instruction. Some roads prefer one type; others, with different 
points of view or facing different conditions, prefer another. It 
has been suggested that no apprentice training program can be 
wholly successful or efficient unless the technical training or 
related instruction is based on a required study schedule. 

The important thing—far more essential than any particular 
method or practice—is that the leaders of the department be 
sincerely interested in the training and the welfare of the young 
men in their charge. The right attitude on the part of the 
officers and supervisors, and the right kind of apprentice super- 
visor or instructor, may mean far more than the methods of 
instruction. This does not mean that the training schedule should 
not be strictly adhered to, or that essential details of the program 
as a whole should not be closely followed. It does mean that a 
wise and tactful apprentice supervisor with a liking for young 
men, and strongly supported by his superiors, is the prime 
essential. | 


Building Men 


Workers will put forth their best efforts when they are in- 
terested and happy in their work. No two men are alike. Each 
one of us has a peculiar individuality and special capabilities, 
good and bad, which may lie dormant, or may be developed under 
favorable conditions. The ideal of American democracy is to 
develop the good talents of the individual to the utmost of his 
capabilities. This cannot be done in a mechanical way. It 
requires a careful study of each individual and his peculiar 
temperament. Incidentally, this is one of the strong reasons 
why the railroads profit from having apprentice supervisors 
and instructors, who can carefully and critically study and deal 
with each individual. 

It is not meant by this to infer that the wise and tactful fore- 
men and supervisors do not have their contribution to make to 
this particular phase of the problem, but ordinarily their routine 
duties and other responsibilities do not give them adequate time 
for entirely taking over this responsibility. 

With this thought in mind, there is another phase of appren- 
tice training that can be most helpful in developing the young 
men. It might well be termed extra-curricula activities carried 
on outside the shop, or outside the classroom, and not taken into 
consideration in the related technical training. This activity 
exists in several forms and need not follow any one special 
pattern. 

An apprentice club, for instance, with the apprentices as the 
officers and with an apprentice instructor or some interested 
person or group in an advisory capacity, has been found to give 
excellent results. Here the boys can develop their leadership 
abilities, can secure practice in conducting meetings and taking 
part in them, and can find real inspiration and instruction of a 
broader type as well. They can vary their programs by occa- 
sionally bringing in speakers from the outside, either railroad 
men or railway supply representatives; they can carry on their 
own social, recreational or athletic programs; they can study 
about the place that transportation plays in our economic and 
social life, and particularly as to the part that the railroads are 
qualified to fill. This will not only intensify their interest in 
their particular „crafts, but will help them to develop along 
broader lines afd become strong and intelligent workers and 
citizens. Some of these clubs have even exercised an influence 
for good in local community affairs. 

The AREB or American Railway Employed Boys Clubs, 
sponsored by the Railroad Y. M. C. A., have inspired the young 
men to high ideals of service. In whatever form such activities 
are conducted, they are an important and really essential element 
in the training program, although of a more or less, or even 
entirely unofficial character. Your committee in its studies and 
thinking has characterized this particular part of the program 
as "building men"—helping each individual to make the most 
of his particular talents and personality. 
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Sympathetic foremen, apprentice supervisors and instructors, 
and mechanics, have always been faced with the problem of 
advising the young men who come to them with their personal 


problems. They have had to act as “daddies” in a way—and 
frequently more effective than real “daddies” could have 
done. 


А new phase of this problem has come to the fore in more 
recent years, since the lads have been better paid and are of a 
higher average age. Many of the apprentices now get married, 
and some of them fairly early in their apprenticeship. Young 
and inexperienced as they are, they sometimes have serious home 
difficulties, and more often than not these are of an economic 
nature. More than one apprentice supervisor has found when 
he diplomatically followed through on an apprentice who was 
not giving a creditable performance, that the difficulty was back 
in the home. One wife of an apprentice supervisor made a big 
place for herself in the hearts of the young people by getting 
acquainted with the wives of the apprentices, bringing them 
together, and helping them with their domestic problems. While 
this has no place in the formal apprentice training program, it 
does emphasize the necessity for dealing with this whole prob- 
lem on a broad basis. It is not easy to evade the challenge that 
faces squarely those engaged in any serious attempt to educate 
young people in any field of endeavor—the responsibility of help- 
ing to "build men." 


Merit Incentives 


Americans always respond to competition—to the spirit of 
playing a game. There is much to be said for injecting certain 
incentives into the training to encourage the young men to put 
forth their best efforts. 

The mere mention of a few things of this sort will suggest 
others. They may include assignment to help on special tests, 
even to making road trips on a dynamometer car. A trip over 
the division in the locomotive cab, assisting the fireman, will 
emphasize the stress to which the locomotive is subjected and 
the need for first-class work in its repair and maintenance— 
and the apprentice will get a real "kick" out of the adventure. 

Then there are assignments to the mechanical engineer's office 
Íor a spell at blueprint making and drafting; accompanying and 
assisting an inspector at the works of the locomotive builder ; 
or being detailed to a special shop for work on Diesel-electric 
locomotives. There are also such items as appointment on the 
shop committee on safety, or helping to pilot groups of "fans" 
on a shop visitation. These are only suggestive of the wide 
variety of incentives that may be developed with a little thought 
and study, and they certainly do produce results in stimulating 
a broader interest and more intelligent effort on the part of the 
young men. : 

Can anyone estimate the effect of that gathering of about a 
thousand people at Sayre, Pa., on the Lehigh Valley, when the 
apprentices were the dinner guests of the community; when the 
President of the road complimented them after the work and 
study performance records of about twenty of the leaders had 
been shown on the screen? 


Keeping Track of the Apprentices 


What kind of records are kept as to the progress and accom- 
plishments of the apprentices? Are they left largely to them- 
selves and allowed to drift along unnoticed? Are they rated 
more or less mechanically and only on their written work? Is 
any record kept of their shop performance, or of their capa- 
bilities? 

Naturally, here again, there are a variety of practices. On 
some roads each foreman is required to report periodically on the 
performance of the apprentices, usually when they have com- 
pleted their assignments on a particular class of work. Such 
reports are comprehensive enough to gage the personality of 
the apprentice, as well as his work performance. While not so 
intended, they also gage the supervisor's personality to a certain 
degree, when a comparison is made of the reports of several of 
them on the same young man. This, however, is a bit beside 
the question. 

Let us consider three types of such reports that are made 
periodically for each apprentice. The Canadian National grades 
each young man on four qualities, allowing 10 points as the 
maximum for punctuality, 20 for initiative, 20 for discipline, and 
50 for ability. There must, of course, be a common understand- 
ing as to just what is meant by these four expressions. 
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Punctuality is defined as the quality of being punctual, char- 
acteristic of keeping the exact time of an appointment or 
engagement. 

Initiative is the power of commencing, going ahead. 

Discipline is defined as mental or moral training, education, 
subject to control, to train to obedience or efficiency. 

Ability is the power to perform, skill to achieve, capability 
for carrying out, capacity to devise, receive, retain, talents or 

ifts. 

By way of contrast, the Louisville & Nashville has a some- 
what different series of characteristics. The apprentices are 
rated “above,” “normal” or “below” on the following ten abilities : 

Dependability: Prompt, trustworthy, reliable. 

Attitude toward work: Interest. 

Ability to catch on: Learns fast, profits by experience. 

Safety: Works safely, avoids "horseplay." 

Quality of work: Accuracy. 

Quantity of work: Speed. 

Reaction to criticism: Co-operation. 

Initiative: Leadership. 

Perseverance: Persistent. 

Congeniality: Ability to get along with others. 
The Lehigh Valley grades on still another combination of 

characteristics and also on the quality and amount of work per- 
formed. The foremen report monthly on each apprentice, grad- 
ing them poor, fair, good or excellent on the following ten items: 
Interest, initiative, industriousness, persorial neatness, conduct, 
ambition to learn, ability to learn quickly, craft skill, observance 
of safety rules, and co-operation. They also indicate whether 
the quality of work is better, equal, or inferior to that of the 
average mechanic; and whether the amount of -work is more, 
equal, or less than that turned out by the average mechanic. 

What an asset to good management to have such rating sys- 
tems in effect! 


The Apprentice Instructor 


A question frequently asked, and not easy to answer is, “What 
are the qualifications of an apprentice instructor ?" 

Many qualities are required, and we shall not attempt to catalog 
them. We might get lost in the forest because of the great 
number of trees, and then, also, certain compromises will have 
to be made in most instances. There are not enough 100 per 
cent men available. 

Some few special talents, however, are essential. He must 
be a first-class mechanic. He must have a fairly broad back- 
ground, a keen sympathy and liking for young men, and qualities 
suited to teaching and leadership. Leadership, not in the sense 
that he must be a boss, but rather that he should inspire the 
young men to assume the largest degree of initiative of which 
they are capable. He must be willing to make sacrifices of 
time and energy in the effort to help and inspire the young men. 
Such unselfishness is usually found in men of strong spiritual 
convictions. 


Small Shop Problem 


It is difficult to give the apprentice a well-rounded training 
in the small shop. On some of the larger systems it is the 
practice to transfer the apprentices from the small to the large 
shops for part of their training. On other roads no apprentices 
are maintained at the smaller places, all of the training being 
done at the larger shops. 

The small road, with comparatively small shops, is a special 
problem. The solution must depend on the ingenuity of those in 
charge. The duties of the apprentice instructor may have to be 
combined with those of the foreman, or a specially well qualified 
foreman. The technical or related instruction may have to be 
arranged for by correspondence methods, by using local voca- 
tional training facilities, or by some other method. Here again 
no one pattern will suffice; it is necessary to adapt the methods 
to the peculiar conditions in the particular locality. 


“Refresher” Courses 


Under the quick tempo of modern developments in industry 
and transportation, a mechanic may become obsolete, just as 
does a machine or piece of equipment, unless he makes some 
effort and is given some assistance in keeping up with his craft. 
This is all the more true when we consider that some of the 
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mechanics now іп service never did have a thorough training (in 
the modern sense) in their craft. 

Labor union leaders, as well as representatives of management, 
realize something of the seriousness of this problem. At least 
one ambitious effort was made to give courses which would be 
helpful to the older mechanics. It was not a very great success, 
but in light of later consideration, perhaps that is not to be 
wondered at. The course was too long—it smacked too much 
of school and older men don't like the implication of going back 
to school—the methods, perhaps were not adapted to the adults 
who were far from their school days. 

It has been suggested that a short, intensive, peppy course be 
given, using the best attention getting devices. And more im- 
portant, that it not be called a school or vocational course, but 
be tagged by some more attractive and descriptive title—a “re- 
fresher" course, for instance. We suggest further study and ex- 
perimentation in this area of training, which, however, does not 
come within the scope of the task assigned to us. 


Summing Up 


Summing up, successful apprenticeship training depends upon 
the spirit behind the enterprise. It cannot be narrow, nor 
mechanical in spirit. It must have warmth and it must aim to 
build men in a broad-sense, and to help make good citizens of 
them. This training comes at a formative period in the young 
man's life, as he is about to assume his civic responsibilities in 
our great representative democracy. He is away from his public 
school and beyond its control. No special agency for training in 
citizenship has yet been set up, except in a few places, although 
recent years have seen a tendency in that direction. Certainly 
his interest should, at least, be challenged in that direction. 

The apprentice training program and direction must be such 
that it will insure the young man a thorough training in his craft, 
with an understanding as to how it fits into the actual operations 
of his individual railroad and the equipment which he helps to 
build and maintain, and also into the great system of transporta- 
tion as a whole. 

He should be so coached as to understand that in this era of 
technological advance he must have as broad a training in his 
craít as possible, and must keep up with its development in after 
life, so that he can the more readily adapt himself to new and 
changing conditions. 

The report was signed by Roy V. Wright, (chairman) editor, 
Railway Mechanical Engineer, New York; C. P. Brooks, me- 
chanical engineer, Erie, Cleveland, Ohio; Elmer Butler, assist- 
ant production engineer, Missouri Pacific, Little Rock, Ark.; 
Thomas C. Gray, chief engineer, Franklin Railway Supply Co., 
Inc, New York; William W. Haggard, general foreman, loco- 
motive department, Atchison, Topeka & Santa Fe, Topeka, Kan.; 
W. V. Hirerman, assistant to superintendent motive power, 
Chesapeake & Ohio, Richmond, Va.; F. K. Mitchell, assistant. 
general superintendent motive power and rolling stock, New York 
Central, New York; T. B. Roberts, supervisor of apprentices, 
Lehigh Valley, Sayre, Pa.; H. J. Schulthess, chief of personnel, 
Denver & Rio Grande Western, Denver, Colo.; A. A. Welton, 
apprentice instructor, Louisville & Nashville, Louisville, Ky.; 
and A. H. Williams, general supervisor of apprentice training. 
Canadian National, Montreal, Que. 


Discussion 


The discussion of this report brought out the fact that the 
supply of well-trained mechanics for railroad work is practically 
exhausted and that steps must be taken to build up a training 
program. Members from two roads that have pursued a con- 
structive apprenticeship program all through the years of the 
depression, reported that they now find themséWes in a very 
favorable position as regards skilled help; in fact, their roster 
of furloughed men has provided a backlog of men that are now 
serving industry and government in defense contract work. 

Much was said about the selection and training of apprentices. 
Member after member spoke emphatically on the need for great. 
care in picking out the boys that are to be trained; one speaker 
said that his road had found it worth while to follow a boy's 
work through school in order that the dead timber might be 
weeded out at the very start. Interest in the apprentice, on the 
part of the supervisor, is an exceptionally important factor, 
judging from the remarks of several speakers. А supervisor 
should find out what a boy is fitted for, what he wants to do 
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(and make a thorough check to make sure that he knows) and 
then follow his work through the training period to assure that 
proper progress is being made. The importance of practical 
assignments was brought out by the speaker who said "Give 
the boy a real piece of work; not just a job." 

Other speakers discussed the ratio of apprentices to mechanics 
and the indication was that the members were not entirely satis- 
fied that the one to five ratio is the proper answer. While no 
conclusion was reached during the discussion it was brought out 


that the Canadian National's system of anticipating retirements 
and normal turnover gave a basis for determining the number 
of new apprentices that should be inducted into service each year. 

Other speakers said that four-year, three-year and even two- 
year men had been advanced to journeymen during this emerg- 
ency and one road reported the promotion of helpers to mechan- 
ics jobs in which, however, they hold no seniority or displace- 
ment rights. 


Report on Shop Tools 5 


In view of the increasing use of teol steels containing such 
alloying elements as tungsten, tantalum, molybdenum, chromium, 
vanadium and cobalt, the Executive Committee of this associa- 


tion considered it worth while to explore the use of modern tool 
steels for the machining of locomotive parts with the idea oi 
finding out to what extent railroad shops had adopted thesc 
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new tools and the purposes for which they are now being used. 

This report deals with the uses that are actually being made 
of these newer tool steels and is not in any sense a recom- 
mendation with respect to potential uses for them. 

The committee sent questionnaires to members of the asso- 
ciation on 23 railroads in the United States requesting data on 
the performance of modern tool steels as compared with those 
formerly used on the same operation under identical conditions 
as to material and facilities. Replies wére received from seven 
railroads. The tabulation appears in Table III. [Tables I and 
II showed the forms used and an analysis of the jobs on which 
the railroads have reported that these modern cutting steels are 
being used. They are not included in this abstract—Ebrtor.] 

A study of Table III will indicate the extent to which a lim- 
ited number of railroads are using modern tool steel, the jobs 
on which they are being used and, in specific cases, the com- 
parative results obtained by the use thereof. The committee drew 
attention to the fact that because of the limited scope of informa- 
tion obtained this report must, of necessity, serve primarily as 
an indicator of the use of modern tool steels for locomotive 
parts machining operations. 3 

Because of this fact, the data are presented in detail so that 
those interested in this subject may see the character of the 
information which forms that part of this report and draw for 
themselves such conclusions as may be possible from the avail- 
able information. 

The committee suggested that this subject is of sufficient im- 
portance to warrant a continuance of this study with the object 
of obtaining machine operation data sufficiently comprehensive 
in scope that those concerned in work of this character may be 
able to determine from reliable data: (1) the type of locomotive 


parts machining operations which can more efficiently or eco- 
nomically be performed with the aid of modern tool steels; (2) 
the extent to which these tool steels can be used on the older 
machine tools and the performance that may be expected under 
such conditions; (3) to what extent the use of modern tool 
steel on modern machine tool equipment will contribute to the 
justification for replacing a large part of the obsolete machine 
tool equipment now in railroad shops. 

Under the present priority control of tool steels such as those 
containing tungsten it will probably be necessary to make a 
very careful study of the machining jobs involved in locomotive 
work with the idea of using the high-production types of tool 
steels on that class of work where they are most needed and 
can best be justified. 

The report was signed by W. W. Brown, shop supervisor, 
B. & M.; E. A. Greame, tool foreman, D. L. & W.; W Hurst, 
supervisor shop machinery and tools, N. Y. N. H. & H.; F. 
Perkins, shop superintendent, G. T. W.; L. H. Scheifele, engineer 
of tests, Reading; J. I. Stewart, supervisor shop machinery, 
N. Y. C. and H. C. Wilcox, associate editor, Railway Mechanical 
Engincer. 


Discussion 


The limited discussion of this report was confined to the ques- 
tion as to how the railroads could get high speed and carbide 
tools during this emergency. Two members reported that, so 
far, they had had no great difficulty but suggested that shop 
supervisors responsible for this work should make immediate 
studies to determine what types of tool steels offer the best 
production as substitutes. 


Report on Lubrication 


Maintenance depends largely on proper lubrication, and proper 
lubrication depends on the condition and efficiency of the lubri- 
cating devices. Therefore, since the mechanical lubricator is one 
of the factors which affects locomotive maintenance, the main- 
tenance practices embodied in this report are submitted for 
consideration. 

All mechanical lubricators, piping, pipe fittings and detailed 
parts are to be railroad standard in size, material and design for 
the locomotive to which they are applied and are to be applied 
and maintained in accordance with the latest drawings and in- 
structions, unless otherwise authorized by the officer in charge 
of lubrication. 

Oil Pipes and Fittings:—Properly anneal and blow out thor- 
oughly all oil pipes before applying. Oil pipes leading to 
stokers, air pumps, and feedwater heaters are to be applied as far 
as possible under the jacket and are to be properly clamped. 
Cover all oil pipes not under jacket with approved covering. It 
is recommended that dividers not be used on steam operated units. 

Heater Pipes:—Heater drain line to discharge between frames 
with end visible from outside so observation can be made as to 


Table I — Desired Efficiencies of Mechanical Lubricators 
Ratio Drivers to Ratchet* 


Freight Passenger 
23to More 23to More 
lor than lor than 
less 23to1 less 23tol Yard 


Valves, per cent .... 
Cylinders, per cent . 
Feedwater pumps, per cent 
Stoker, per cent 


(—" 80 100 60 100 80 


Air pump, per cent ............. 60 70 50 70 80 
Guides, per cent ............... 60 70 50 70 50 
Engine trucks, per cent ........ 40 60 40 50 40 
Boiler bearings, per cent ........ 40 60 40 50 40 
Trailer truck, per cent .......... 40 60 40 50 40 
Drifting valve, per cent ........ 40 40 40 40 40 
Receiver pipes, per cent ......... 60 60 2 xA 60 
Intercepting valve, per cent ..... 40 40 Уз э 40 
Other miscellaneous units, per cent 40 40 40 40 40 


* Ratio referred to in the above table means complete revolutions of 
drivers to one of the ratchets at full cut-off for yard engines, 45 per cent 
cut-off for freight engines and 25 per cent cut-off for passenger engines. 
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whether or not the pipe is open. Cover all exposed heater pipes 
with approved covering. The arrangement of heater pipes, 
heater line connection and use and size of chokes in line are to 
be in accordance with special instructions of the officer in charge 
of lubrication. Desirable temperature of oil in lubricator is 
approximately 125 deg. F. For efficient operation of lubricator, 
it is important that the maximum temperature of the oil does 
not exceed 150 deg. F. 

Terminal Checks:—Apply in rigid upright position whenever 
possible. 

Method of Piping Lubricators:—(Several diagrams were in- 
cluded in the report showing how various types of lubricators 
should be connected.—Eb1ror. ) 

The efficiency of units should not be less than that shown in 
Table I. 

Ratchet Levers :—Avoid, 
lubricator ratchet lever. 

Air Pump Auxiliary Lubricator :—Where automatic or similar 
type lubricator is part of standard equipment for lubricating air 
pumps, it is to be applied by inserting a pipe tee in air pump 
steam line close to and ahead of pump governor (between turret 
and governor) and attaching lubricator in an upright position. 


wherever possible, any offset in 


Setting of Lubricators 


Setting Schedule:—The adjustment of individual feeds is to be 
the same for all locomotives in a class and in accordance with 
schedule furnished by the officer in charge of lubrication. 

At maintaining points it is desirable to have an employee desig- 
nated to set all lubricators and maintain a record of date set and 
the setting. After feeds are set to deliver the required amount of 
oil, fasten the lid securely, sealing where possible. Under no 
circumstance is this seal to be broken, unless trouble with lubri- 
cator or amount of oil delivered is reported or found on 
inspection. 


Inspection 


Daily Inspection:—Inspect lubricators at the end of each 
trip. Open drain valve at bottom of lubricator and allow all 
water to drain out before refilling with oil. Report to foreman 
immediately any water found in lubricator. Make sure all bolts 
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and nuts through driving mechanism are tight and cotter pins 
(where specified) are in place. See that all pipe joints and clamps 
are tight. Excessive lateral movement in valve motion is to be 
watched, as this has the tendency to put undue strain on lubri- 
cator lever and its connections. Report and correct all defects 
before engine is again dispatched. 

Refilling:—Do not open cover for refilling; always use filling 
plug or cap. Do not use reclaimed oil from hydrostatic lubri- 
cators. Use clean oil, drawn in clean receptacle and kept clean 
until used. Before removing filling plug or opening cap, clean 
around the opening with steam or air; steam preferably, to pre- 
vent cinders and foreign matter getting in lubricator. Do not 
fill lubricator higher than "full" mark on gauge glass or measur- 
ing stick. This is done in order to provide space for expansion 
when heater is used and to prevent overflowing through the 
cover, causing waste of oil It is advisable to warm the oil 
before pouring it into the lubricator. 

Protecting Covers:—When locomotives are being washed or 
cleaned. canvas covers should be used to slip down on lubricator 
during the washing or cleaning period, to prevent water from 
getting into the lubricator. 

Thirty-Day Inspection:—(Automatic or similar type lubri- 
cator.) | 

Automatic or similar type air pump lubricator, where applied, 
must be removed, thoroughly cleaned and inspected, to be sure 
that all parts are open and that choke is not stopped up. If the 
lubricator is not working properly, replace with one in good 
condition and send it to general repair point. 

Six-Month Inspection:—Cleanse outside of lubricator with 
steam before opening, break seal (if sealed) and drain all oil 
from lubricator. If seal is broken at time of inspection, this 
should be reported to foreman in charge who will report same to 
the master mechanic, and all settings of adjusting screws checked 
and corrected. 

[Note: The report included detailed suggestions for the inspec- 
tion of specific makes of lubricators. This same method of 
treatment was followed with respect to maintenance practices for 
different makes of lubricators. This abstract includes only the 
general suggestions which apply to all types——Enitor.] 


Maintenance 


The only maintenance necessary at any outlying or non-mainte- 
nance point is to fill lubricators properly and maintain pipe 
joints, connections and pipe clamps so as to prevent leakagc. 
Replace all inoperative terminal checks with serviceable checks 
and send check removed to a maintenance or general repair 
point for inspection and repair. 

The maintenance necessary other than that required at periodical 
inspection periods is when improper lubrication of locomotive or 
accessories or leaks or other defects are found or reported, neces- 
sary repairs are to be made. 

When locomotive or accessories are not being properly lubri- 
cated and all leaky pipe joints and connections have been corrected 
and settings properly checked, disconnect oil pipes; open pump- 
ing units to full stroke and check unit efficiencies by hand 
cranking at the rate of 4 revolutions of the ratchet per minute 
on yard and freight engines and 14 on passenger engines. Use 
a one-ounce measure for measuring oil delivered. 

If pumping unit fails to deliver the required minimum amount 
of oil for the part to be serviced, remove lubricator and make 
general inspection. It is preferable that this general inspection 
be made at a general repair point where pumping units can be 
accurately tested on test rack and all necessary repairs be made 
to the mechanism. The removed lubricator can be replaced with 
another if available. 

Where the general repair point is not equipped with rack for 
testing lubricators, the lubricator should be disassembled and 
given general repairs and the efficiency of each individual unit 
should be determined by the hand crank test. 

No pumping unit is to be changed from one position to an- 
other, or new or secondhand unit applied, without being tested on 
the rack or by hand cranking before applying the lubricator to a 
locomotive. 

Testing Terminal Check for Leaks:—T o test for leaks, connect 
gage to plug or cap and hand crank lubricator until gage shows 
pressure at which check operates. If from this pressure a leak- 
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age of more than 10 lb. occurs in five minutes, remove piping 
between check and lubricator and apply gage to check to deter- 
mine if leak is in pipe or pumping unit. If gage test is not 
available, disconnect feed line to terminal check, block engine, 
and give engine steam. If steam exhausts through oil intake 
connection, the terminal check is leaking and it should be repaired 
before reapplying. 

Another method of detecting leaky terminal check, is if oil 
pipes are hot for a distance of two feet from terminal check: 
if so remove and repair terminal check. If it is found needle 
valve does not seat properly, renew needle valve and seat. 

Remove dirty terminal checks, disassemble, thoroughly clean, 
make necessary repairs and renewals, retest check and reapply 
to locomotive. 

Oil for testing terminal checks should be 300 seconds viscosity 
at 100 degrees F., using a straight engine oil with no other 
mixture. 

In cleaning and repairing lubricator never use waste as it leaves 
lint which may collect about lubricator screens and pumping units 
which may shut off oil feeds. Wash all parts with a clean 
cleaning solution, preferably oil, and blow dry. 

Dividers, Double Pumping Units:—When dividers or double 
pumping units are used, they should not be used to service parts 
operated by steam or in connection with high pressure terminal 
checks. However, the use of double pumping units for servicing 
parts operated by steam using high pressure checks is permissible, 
but not desirable when it can be avoided. 

Dividers when being applied must be safely located to be pro- 
tected from low temperatures, as far as possible, and to be able 
to receive convenient inspection. i 

Clamp well to avoid vibration and sct up all pipe connections 
sufficiently tight to prevent leakage of pressure. 

Locate so that all delivery pipes from same will be of uniform 
length as far as possible. 

Remove and replace all dividers that are defective or inopera- 
tive, returning the defective or inoperative dividers to the respec- 
tive manufacturer for necessary adjustments or repairs, or to a 
repair point that can properly do this kind of work. 

Dividers should be tested to determine proper distribution, the 


Table II— Pumping Unit Efficiencies in Relation 


to Delivery 
Total oil delivered Pumping unit 
ERER efficiency. 
cc per cent 
12 40 
1214 41 
13 
134 5 
14 46 
145 48 
15 5 
1554 E 
16 53 
1614 55 
17 56 
7 КА 58 
1 
1814 A 
19 63 
197 65 
66 
20:4 68 
21 70 
2114 71 
22 3 
2214 73 
23 76 
235 78 
24 80 
244 81 
25 83 
2514 85 
26 86 
26% 88 
27 90 
274 91 
28 93 
28у 95 
29 96 
295 98 
30 100 
Lubricator, Make and Type Revolutions 
Detroit, -Model B 2... clue err ee aaa re RR Rad жа Каа 67 
Detroit, Model Ao... +з cece ccc cece eee een 52 
Nathan,-all types: 55520 o. eee eee ege nues cR COE Re arr ea 80 
King;.all-models. у. Лю» > зи iere (sn ананан ЫБЫШ 73 
Chicago, all models ........................................ 2 
Edna (#%-іп. plunger) .............. eeclesie xS 66 
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same as for pumping units and when found not to distribute 
within 10 per cent of proper amount, should be returned to 
manufacturer or proper repair point for necessary adjustments or 
repairs. Dividers are not recommended for use with high pres- 
sure checks or. steam operated units. 

Special Reports:—Special report should be made on regular 
forms showing repairs made, efficiency of units when tested 
changes made, and efficiency after change to each unit; one copy 
to be sent to master mechanic of division to whom engine is 
assigned, one copy to the officer in charge of this work and one 
copy to be retained when lubricator is repaired and tested. 

The information called for on this form should be carefully 
compiled and an accurate record kept of the performance of the 
lubricator. All lubricators receiving their first general repairs 
and test under this plan will have a number stenciled on top of 
the lubricator, showing the initials of the point and date where 
repairs and test were made. The form referred to should be 
mimeographed or printed, and handled as outlined above. 


Testing Pumping Units 
It is preferable that the efficiency of lubricator pumping units 
be determined by tests made on a test rack, specially designed 
for this purpose. Where test rack is not available, the efficiency 
of the pumping units is to be determined by hand cranking. 


Test RACK PROCEDURE 


Completely submerge pumping units in light engine oil of 300 
viscosity at 100 deg. F. Do not use any mixture of any other 
kind of oil, as this will destroy the value of relative efficiencies. 
Change oil with every third lubricator, using that removed for 
oiling shop machinery, etc. 

Make all tests with pumping units in wide open position except 
Edna, which are set to 14-іп. stroke. 


First: Test units at the slow speed test of 4 r.p.m. of the 
ratchet. This test to be designated by the letter "S". 

Second: Test units at the first speed test of 14 r.p.m. of the 
ratchet. This test to be designated by the letter “F”. 

In each test the ratchet should be turned for the complete 
number of revolutions shown in the tabulation shown in Table II, 
opposite the make of lubricator tested and the total oil delivered 
by each unit in these numbers of revolutions measured, preferably 
in a 100 cc graduated glass. 


HAND CRANK TrsT 


If a test rack is not available at the point, where in accordance 
with these instructions, the lubricator is to be given general 
repairs, (general repair point or maintaining point) the efficiency 
of each pumping unit is to be determined at the time the lubri- 
cator receives general repairs, by hand cranking lubricator and 
following the same procedure otherwise as for test rack test. 

At times other than general repairs, when necessary to apply 
new or secondhand pumping units or when on account of parts 
not being properly lubricated pumping unit efficiencies are to be 
checked in accordance with instructions the lubricator being hand 
cranked in place on the locomotive and the pumping unit efficiency 
determined as on rack test. 

Great care must be exercised in hand cranking to see that the 
lubricator is cranked at the specified speeds of 4 and 14 r.p.m. 

The report was signed by J. R. Brooks (chairman), super- 
visor, lubrication and supplies, C. & O., Richmond, Va.; W. R. 
Sugg, superintendent fuel conservation, Mo. Pac., St. Louis, Мо. ; 
D. C. Davis, lubrication engineer, A. T. & S. F., Topeka, Kans. ; 
L. N. Griffith, lubrication engineer, So. Pac., San Francisco, 
Calif. and J. W. Hergenhan, assistant engineer, test department, 
N. Y. C, New York. 


* 


The power equipment for a gas-turbine locomotive built for the Swiss Federal Railway by Brown, Boveri & Co., Ltd. 


The main generator (left) is rated at 2,200 hp.; the audite generator (in the same housing) at 200 hp.; the exciter is at the extreme left— 
The vertical cylinder at the extreme right is the combustion chamber adjoining which are the heat exchangers (above) and the gas turbine (below) 
—Adjoining and directly connected to the gas turbine is the air compressor and above it the air inlets to the heat exchangers— The generators are 
gear driven from the compressor shaít— The complete locomotive was subjected to road tests during the summer. 
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Efficient Utilization 


Urged at M. 


C. W. Buffington, 
President 


Tue twenty-eighth annual meeting of the Master 
Boiler Makers’ Association, held at the Hotel Sherman, 
Chicago, on September 23 and 24, was attended by 
nearly 300 members and guests. The meeting was opened 
by an address by President C. W. Buffington, general 
master boiler maker, C. & O. Another address was made 
by C. B. Hitch, superintendent of motive power, C. & O. 


Latest method of repairing 
flues, importance of treating 
boiler feed water, straight ver- 
sus tapered radical staybolts and 
application of iron and steel 
alloy rivets were among the 
subjects discussed during the 
convention 


Five committee reports and three individual papers 
were included in the program of the meeting. The papers 
were read by E. M. Grime, engineer of water service, 
N. P., on Recent Trends in Boiler Water Treatment; by 
Ray McBrian, engineer of standards and research, D. & 
R. G. W., on Steel for Firebox Boilers; and by F. P. 
Houston, International Nickel Company, on Staybolts. 


Importance and Responsibility of Good Supervision 
By C. B. Hitch 


Superintendent of Motive Power, Chesapeake & Ohio 


Mr. Hitch said that never was there a time when the impor- 
tance and responsibility of good supervision in the boiler depart- 
ment should be given greater consideration. "You are aware," 
he continued, “of the increased difficulty and delay in obtaining 
various materials, particularly boiler steel. This situation is 
likely to continue for some time and probably will become more 
difficult before it improves. The conservation of material is, 
therefore, of the utmost importance. 

“This situation throws a heavy responsibility on the super- 
vision of the boiler department along with all other departments 
on our railroads, since we must be prepared to handle increased 
business with a decreased supply of new materials available for 
repairs and new construction. Therefore, we must improve our 
efficiency in the use of materials. 

"It may be necessary, in many cases, to resort to patching 
where, under more favorable conditions, new construction would 
otherwise be used. To determine the extent to which patching 
should be done will require a high degree of skill and judgment 
on the part of the boiler shop supervision, since strength and 
safety must not be sacrificed. There will be a tendency to lower 
the quality of new materials produced, including boiler steel, and 
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such a condition will require extra care in the inspection and 
selection of material if strength and safety are to be maintained. 

“The conservation of material will require a high degree of 
skill and workmanship on the part of boiler shop labor. This 
applies particularly to such operations as laying out, chipping, 
drilling, flanging, etc, in which considerable material can be 
spoiled or excess used if proper care and judgment is not exer- 
cised. It is also important that the tools used in performing 
these various operations be maintained in good condition and in 
proper adjustment. 

"You are all aware of the increased demands for motive power 
and the length of time now required to build new locomotives. 
This makes it necessary that present locomotives be available for 
service the greatest possible time, which means that time out of 
service for shopping and running repairs must be reduced to a 
minimum. 

“The problem is complicated by the demand for skilled labor 
in the defense industries, which has decreased the supply avail- 
able to the railroads. This in the face of the fact that the amount 
of skilled labor required by the railroads has increased due to 
the increase in traffic brought on by the defense program. The 
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of Available Materials 
B. M. A. Meeting 


result has been the calling back of large numbers of men who 
have been on furlough for some time, and in some instances, the 
employment of new men who are not familiar with railroad work, 
and who must be broken in and trained before they can become 
efficient workmen. It is the duty of the supervising officers to 
provide the necessary training. It is impossible for the super- 
vising officer to give each man individual attention for any con- 
siderable length of time, however, by providing adequate super- 
vision, the situation can, if proper judgment and foresight is 
used, be successíully handled. 

"For instance, the particular qualifications of each man can be 
determined and he should be assigned to the work for which he 
is best suited. Those having little or no experience should be 
given jobs requiring the least skill, while those better qualified 
can be given more exacting work. Also, inexperienced men 
should be assigned to work with more experienced men whenever 
possible and advanced to more difficult work as their skill 
develops, or assigned a certain job for which they show particular 
aptitude. 

“This system has been tried out in other industries and proved 
to have the advantage of allowing a skilled force to be built up 
rapidly in case of emergency. However, if carried too far, it 
has the disadvantage of developing a large number of so-called 
specialists who would not be fit for general boiler work and who 
could not be used to advantage if there should be an appreciable 
falling off in the amount of work to be handled. It is up to 
supervision to determine just how far it should be carried. This 
advantage can be reduced considerably by maintaining a full 
quota of apprentices and by seeing that they receive proper 
general training. 

The increased demand for available locomotives calls for in- 
creased shop output. It is up to supervision to see that the 
necessary work is performed, and that the output is not in- 


M. C. France, 
Vice-President and 
Chairman Executive Board 


A. F. Stiglmeier, 
Sec.-Treas. 


creased at the expense of good workmanship. It is far better 
to experience some delay in the shop than to risk accidents and 
failures on the road. The situation imposes considerable re- 
sponsibility on the boiler inspectors. They are charged with the 
duty of reporting work necessary to maintain the boilers in a 
safe and suitable condition for service, and that all repair work 
is properly done. Under present conditions they should be par- 
ticularly careful to see that no unnecessary work is called for. 
This will require the very best of judgment on their part. 

“Tf the work is scheduled and the officers in charge of the 
main shops are informed a sufficient length of time in advance as 
to the condition of the boiler on each locomotive, together with 
the work that will be required at the next shopping of the loco- 
motive, they can and will have on hand the necessary materials 
and labor to handle the work promptly and efficiently.” 


Application and Maintenance of Flues and Tubes 


The first part of this report went into the details of cleaning, 
cutting and safe-ending flues and tubes and described some of 
the recently developed equipment for doing this work in the flue 
shop. This abstract is confined to that part of the report deal- 
ing with the application and maintenance of flues and tube and 
the problem of cracks in flues. 


Application and Maintenance of Flues and Tubes 


On new flue sheets care is taken to drill a smooth hole which 
is chamfered on both sides to 246-іп. radius, all flue holes having 
l-in. guide hole punched first. 2-in. and 2%-in. tube holes are 
drilled the same size as the outside diameter of tube in back 
flue sheet and 146-in. over the outside diameter of tube in front 
flue sheet, 3% in. and larger are cut with a special two blade 
cutter, 3:6 in. flues being swedged to 3 in. outside diameter. The 
hole in the back flue sheet is cut 549-in. and hole in front flue 
sheet cut 31965 in. 514 in. outside diameter flues are swedged to 
4% in. outside diameter and hole in back flue sheet cut 4234» in., 
з front sheet 51945 in., all work being handled on a large radial 

rill. 


On old back flue sheets, the old welding is removed if flues 
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are welded to back sheet and flue holes chamfered with a rose- 
bud bit, or filed by hand with a half-round file. Flue holes 
found out of round are reamed. 

Flues are applied with copper ferrules, expanded and beaded. 
Copper ferrules are 5% in. wide and of varying thickness to 
compensate for wear in flue hole. Coppers are set in sheet 14» in. 
in on fire side and rolled in place. All flues are applied with a 
slight drive fit; 2 in. and 2% in. tubes are set to length with a 
tube setter sectional expander, allowing 1⁄4 in. for the bead. 
Large flues are set and heeled over by hand. All flues and tubes 
are expanded in the back end with boss expander, turning ex- 
pander three times in each tube or flue. After flues or tubes 
have been expanded on back end, front end is cut to length. 
Flues and tubes are then beaded in the back end. All flues and 
tubes are shimmed if necessary and rolled on front end. All 
superheater flues and 30 to 60 per cent of all small tubes are 
beaded on front end. After break-in fire up, superheater flues 
are light rolled and all flues run over with beading tool on back 
end and welded. Some railroads do not make a general prac- 
tice of electric welding beads when flues are applied. In some 
districts flues run their life without requiring electric welding 
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of beads. In other districts beads are welded at 30,000 to 40,000 
miles of service. 

Cinder cutting is the heaviest maintenance item on high pres- 
sure and high capacity engines. It is necessary to renew part 
of a set of flues and tubes duc to cinder cutting at 90,000 to 
100,000 miles. This is generally in the form of a vee at the 
top and requires renewal of approximately 100 flues and 30 tubes. 

When flue beads are electric welded, the flues are worked 
over; that is, expanded and beaded, sheet and beads sand blasted, 
and electric welded with boiler filled with warm water, starting 
welding in center and working both ways. 


Акси TUBES 


The following method should be followed as closely as pos- 


sible, that there may be a standard application. Drill a guide 
С Electric. 
<s] Weld 
xX А 
ER 


Thickness 
of Sheet 


(d) 


Fig. 1—Method of applying welded flues flush with sheet 


hole in sheet or punch hole, then drill proper size hole for tube 
162 in. larger than tube. Have the tube bent by a cold bending 
machine. 

Cutting the tubes off with oxy-aeetylene torch is not recom- 
mended without chipping off the slag accumulation after burn- 
ing. The tubes then should be properly placed in holes and 
held with clamps so they will not slip. Also use gage to see 
that they are held straight for proper set for arch brick. Then 
roll and bead or flare out. We recommend that the tubes extend 
past the sheet 74 in. for beading, and 3$ in. for belling. 

The use of copper ferrules where tube holes become large is 
good practice, but the thickness of copper should have a limit. 
We recommend that the radius of arch tubes be given careful 
consideration, as we feel that better cleaning can be done as 
well as taking care of the expansion and contraction. They 
should enter the sheets at right angle, where possible. Good 
results are also being obtained where the sheet at holes are 
built up to 34 in. thick. 


The Cause of Flues Cracking 


Cracking is caused by the expansion and contraction of flues 
allowing sediment to enter the space between the flue and the 
copper, causing small leaks through welds. These small leaks 
add to the caustic contents of the scale until the flue is cracked. 
By applying an antidote which is immune to caustic, it is hoped 
that the beads will not crack. — 

Beíore this was found two locomotives, one a large Pacific 
and the other a large Mikado, carrying steam pressures of 215 
Ib. and 225 lb. respectively, had flues set without the use of 
copper ferrules. The back flue sheet was countersunk 16 in. 
deep, flues worked in hole the usual way and flues beaded back 
in center line of hole, after which flue bead was welded to 
sheet. This was done with the thought of keeping the flue bead 
as cool as possible and thus avoid flue beads burning and 
breaking. 

These locomotives are now going into their third year, having 
made more than 100,000 miles each, with no trouble from burned 
flue beads or cracking of same. This proves that if the flue 
bead is kept cool, it will not crack. 

The fire cracking of flues has long been the source of trouble 
and expense to the railroads. There is a method used in apply- 
ing flues with success, that is, countersinking the sheet. Flues 
are flared over in the counter-sink and welded, after they have 
been worked. This method is shown in Fig. 1. 

Some roads safe end their flues with a heavy gage safe end, 
but it does not correct the trouble with fire cracking, leaking 
from welds breaking loose and cinder cutting. 
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In February, 1936, we devised a method of applying a sleeve 
to a tube, an application of which was made to a Pacific type 
passenger locomotive at the crown sheet, where the circulating 
tube enters. The original tubes are still in service, having almost 
five years service in heavy passenger duty. These tubes have 
never leaked, nor was it necessary to do any work on them, 
other than to clean them at monthly inspection periods. Later 
on this same method was used to apply arch tubes, and still 
later, flues were applied using this same method. There are 
some flues that have been in service three years, without a sign 
of a leak, and in no case has there been any trouble experienced 
since this method was used. This method is shown in Fig. 2. 

In the application of a flue, using this method, the copper 
ferrule is eliminated and the flue is swedged straight back to 
receive the sleeve, the sleeve being slightly smaller than the hole 
in the back flue sheet. The sleeve is welded to the flue on the 
water side, and when applied is left flush with the back of the 
flue shect. The flue sheet being countersunk slightly. The 
sleeve is then welded to the sheet, after the flue has been rolled 
just tight in the sheet. The flue which projects over the sleeve 
can then be beaded, and it is optional whether the beading is 
welded or not. 

This method hag been used successfully on the circulating 
tubes of semi-water tube fireboxes since February, 1936 and is 
now used exclusively on one railroad with this type of firebox. 
As a matter of fact, it is a standard application and these tubes 
are connected to the crown sheet and side sheets with this 
arrangement. This method is now being used in the application 
of flues. It is particularly adaptable and beneficial where the 
tubes are subject to cinder cutting, as two thicknesses of metal, 
will, of course, stand twice the amount of cinder cutting. 

In the application of flues, the welding of the sleeves to the 
flues is now being done by acetylene. The first arrangement 
called for electric welding at this point, but both methods are 
equally good. The thought was that there may be the possibility 
of electric weld penetrating too deep into the flue, or perhaps 
burn completely through, which of course, would destroy the end, 
so as a matter of precaution, it is recommended that the flues be 
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Fig. 2—Left: Hole in back tube sheet—Right: Flues applied with 
welded sleeves and tack welded to back tube sheet 


welded to the sleeves by acetylene. The application of the flues, 
after the sleeves have been welded on the water side, should be 
as follows: The flue hole should be countersunk at one half 
the depth, at 45 deg. and after the flue is applied to the hole. 
the end of the sleeve should be flush with the outside of the 
back of the flue sheet, and rolled just tight in the sheet. The 
sleeve is then electrically welded to the flue sheet at the counter- 
sink, all the way around. After the sleeve has been welded 
to the sheet, the weld is smoothed flush with a light bobbing 
or chip off the weld flush with the sheet. The end of the flue 
is then beaded, and it is optional as to whether the beading is 
to be welded or not. It is not recommended that the beading 
be welded, as this may defeat the expansion and contraction 
which occurs at this point. 

In October, 1940, a complete set of flues were applied by this 
method. These were located at critical points where cinder cut- 
ting is the heaviest, and temperatures are the highest. Inspection 
was made the first of this month, and it was noticed that the flues 
applied by the standard method were leaking and cracking; while 
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Fig. 3—Flues and sleeves rolled tight in back tube sheet, sleeves 
welded complete and bead applied to flues 


the flues applied with the sleeve looked just the same as they 
were the day they were applied. 


The report was signed by Frank A. Longo (chairman), gen- 
eral boiler foreman, S. P.; J. M. Stoner (vice-chairman), super- 
visor of boilers, N. Y. C.; H. A. Bell, general boiler inspector, 
C. B. & Q.; S. P. Mahanes, district boiler inspector, C. & O.; 
H. E. May, shop engineer, I. C.; G. E. Burkholtz, general boiler 
inspector, St. L.-S. F.; J. J. Desmond, boiler foreman, Washing- 
ton Terminal Co.; W. Freischleg, boiler foreman, Wabash; 
T. H. Moore, general boiler inspector, W. M., and E. H. Gilley, 
general boiler foreman, Grand Trunk. 


Discussion 


There was considerable discussion on the problem of cinder 
cutting. Some roads tried leaving out copper ferrules resulting in 
increased cutting. When one road did this the mileage between 
flue renewal dropped to 90,000. The ferrules were restored and 
the mileage increased to 225,000. Another road which prossered, 
beaded and welded flues, obtained from 342,000 to 350,000 flue 
mileage. This same road obtained 577,628 flue miles on a 
Hudson type locomotive. It was generally agreed that no 
positive cure has been found for cinder cutting. 


Straight Vs. Tapered Radial Staybolts 


Over a period of 27 years, committees of this Association have 
made tests to determine the relative holding power of various 
types of crown bolts. The tests conducted in 1910 indicated that 
button-head radials showed a decrease of 56.4 per cent in holding 
power when heated to 860 deg. F. as compared to 70 deg. F. 
Tapered head radials showed a decrease of 51.4 per cent when 
heated to 820 deg. F. The button-head radials failed at the head 
and pulled through the sheet whereas the tapered-head radials 
sheared off the head and stripped the threads on the bolt and in 
the sheet. Similar tests on straight radials indicated a decrease 
in holding power of 60.8 per cent. 

Tests were conducted again in 1921 with the following results: 


Test Condition Lb. Remarks, 
No. of pull Where broken Kind of head pull in. 
1 Cold Head pulled off Button-head with 2$ 23,750 Plate dished 
head drilled off Xx 
15 Cold Bolt broke 3 Fullbutton-head 29,510 Plate dished 
inches from head 
4 Cold Head pulled Hammered head with 19,400 Plate dished 
through sheet taper 134 inches in 12 L4 


inches 


14 Cherry red Head pulled Full button-head 7,100 Plate dished 
7,730 Plate ud 


2,900 Plate dished 
ж 


ol 
7 Cherry red Head pulled Button head with 1$ 
head drilled off 
Hammered head with 
taper 124 inches in 12 


inches 


off 
11 Cherry red Head pulled 
through sheet 


All of the above tests with the exception of those made cold, 
were made with the heat as near the same temperature as it was 
possible to get them, that is about a cherry red. It can be seen 
that as long as the sheet is cold the hammered head type of bolt 
is of ample strength and even when the sheet is cherry red it 
takes 2,900 Ib. to force the plate from the bolt. 


Test of Steel Crown Bolts 


Presuming that these previous recorded tests were made with 
iron staybolts it was thought to be of value to this present inves- 
tigation and purpose of this topic if a test could be made of steel 
crown bolts as a comparison with the previous tests. Through 
the courtesy of the management of a railroad using all steel stay- 
bolts this was arranged. Three types of crown bolts were tested. 
Straight threaded bolts with hammered heads, tapered threaded 
bolts (1% inch in 12 inch) with hammered heads, and a button 
or panhead type of bolt. These were applied to section of 34-inch. 
firebox steel plate. One of each type of bolt was pulled at room 
temperature, and one of each type was pulled with plate and bolt 
heated to a dull red, about 750 to 800 deg. F. 

These tests were made on a Riehle testing machine with the 
following results. All bolts made from 1%. inch steel bar stock 
with ends upset in bolt machine. 
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Test Condition Lb. Remarks, 
No. of pull Where broken Kind of head pull in. 

1 Cold Head pulled off Straight hammered head 33,020 Plate dished 
and bolt out of 134 inches diameter XX 
sheet 

2 Cold Head pulled off Hammered head with 33,250 Plate dished 
and bolt out of taper 144 inches in 12 , X 
sheet inches, diameter 1% 

3 Cold Body of bolt Panhead bolt. 1% 42,300 Plate dished 
elongated inches dia., taper } м 

inch in 12 inches 

4 Dullred Head pulled off Straight hammered head 31,200 Plate dished 
“па bolt out of 134 inches diameter M 

5 Dull red Head pulled off Hammered head with 34,850 Plate dished 
and bolt out of taper 24 inch in 12 % 
sheet inches, diameter 114 

inches 

6 Dull red Body of bolt Panhead bolt, 1% 41,750 Plate dished 

elongated inches diameter, taper 46 


1$ inch in 12 inches 


It will be noted that in each test of the straight threaded bolts 
and the tapered bolts they failed by pulling out of the sheet, 
whereas in both tests of the panhead bolt the head held, the 
point of failure was in the body of the bolt which yielded. 

The behavior of the heated taper bolt was rather interesting, 
although both were made at the same time from the same mate- 
rial, it required 1,600 more pounds to pull the tapered bolt heated 
than it did to pull it cold. 

The test however clearly indicates the superior strength of the 
panhead bolt over the taper and straight radials. 


* Committee Not Unanimous in Opinion 


The majority of this committee, basing their opinion on many 
years of experience, recommend the adoption of the tapered ham- 
mered head as standard. However, the question in the mind of 
the chairman of this committee is, "Should we sacrifice a greater 
degree of security for ease of application and maintenance?" For 
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many years the Canadian National adopted as standard the button- 
head type of bolt. In common with many other railroads it was 
decided to replace button-heads with taper headed bolts, with 
hammered ends on all locomotives. Thus on all new power and 
new firebox applications alternate sections of straight and taper 
crown bolts were applied. Taper 174 inch in 12 inch. From a 


maintenance point of view this was very satisfactory; any leak: 
occurring could easily be taken care of, which admittedly is more 
difficult in the case of button-head application. However, experi- 
ence has taught us that a greater degree of security is more essen- 
tial than ease of application and maintenance. Consequently i: 
was decided after careful consideration that as the panhead crown 


bolt was the design that would sustain the maximum amount of 
pressure, and the straight threaded hammered head bolt was the | 
weakest, that all non-syphon locomotives passing through the 
shops for repairs, the crown sheets should be changed as shown 
in Fig. 1. The first four rows to be flexible expansion stays ful- 
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lowed by alternate sections of panhead bolts and straight ham- 
mered head radials. These are from 10 to 14 rows wide accord- 
ing to the width of the firebox. Fig. 2 shows the design of the 
panhead crown bolt having a taper of 12 inch in 12 inch. 

For oil burning locomotives where the excess material in the 
head of the panhead may give trouble, it is recommended that 
alternate sections of minimum diameter straight threaded bolts 
and taper bolts at least 4% inch larger in diameter be used. In 
other words, that alternate weak and strong sections of bolts һе 


applied. 
Taper Per Foot 


A survey of previous reports as to the most desirable taper for 
crown bolts have shown these to vary from 34 inch to 3 inch in 
12 inch. The majority, however, favoring 1% in. in 12 inch, as 
being the taper most suitable for adequate staying of the crown 
sheet. It being claimed for this type of bolt that once they are 
properly applied they are there to stay for the full life of the 
firebox. Р 

The following table gives the permissible tolerances for straight 
taps and should be adhered to at all times. 


[ A | A {ine No] 


[mt | € | 4 | 
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Dia. оѓ Minimum Maximum Tolerance 

staybolt, in. tap dia., in. tap. dia., in. allowed 
н .9385 .9425 .0040 

1 1.0010 1.0050 .0040 

1% 1.0635 1.0675 .0040 

1 1.1265 1.1310 .0045 

1 1.1890 1.1935 .0045 

1X 1.2515 1.2560 .0045 


For new boilers or application of new fireboxes to boilers 
removed from their frames where boilers can be turned it is 
advantageous to use long taps in some instances. In general, 
however, it is recommended that short parallel taps as shown in 
Fig. 3 be used with spindles or pilots of required lengths. 

No attempt is made to synchronize the threads of the inside 
and outside sheets as it is found from experience that the crown 
sheet will adjust itself to any little variation of pitch. The use 
of interrupted thread taps permits greater ease in tapping. 

For the application of tapered crown bolts, the taps shown in 
Figs. 3 and 4 are the style most favored for this work. The 
reamers are also shown. These can be made from used taps 
ground to suit. 


Steel Staybolts 


The use of iron for stay and crown bolts is common on this 
continent, whereas those who use steel bolts are in the minority. 
The Canadian National was the pioneer in the use of steel stay- 
bolts, having applied these exclusively to their fireboxes for the 
past twenty years. Objections have been raised to the use of 
steel, that they are hard to drive, difficult to thread, and do not 


upset in the holes. This has not been the experience of the above 
mentioned railroad. At first when the change over was intro- 
duced men riveting staybolts noticed that the bolts were somewhat 
harder to drive. This was soon forgotten; also it has been found 
advisable on the vertical threading machines to thread stcel bolts 
with a preliminary and finishing cut to ensure a perfect threaded 
staybolt. Any extra cost involved in the application of steel bolts 
is more than amply repaid by the freedom from broken stay 
and crown bolts in enginchouses. Formerly in the iron staybolt 
days enginehouses who did not report the renewing of 200 to 300 
broken staybolts per month were suspected of neglect in their 
staybolt examinations, today finding of broken staybolts at 
monthly and annual examinations is the exception rather than 
the rule. i 

The report was signed bhy R. W. Barrett (chairman), general 
boiler foreman, Can. Nat.; Wm. N. Moore (vice-chairman), 
general boiler foreman, P. M.; H. H. Service, general boiler 
inspector, A. T. & S. F.; E. E. Owens, general boiler inspector, 
U. P.; L. R. Haase, district boiler inspector, B. & O.; G. L. 
Young, boiler foreman, Reading; Mark Manley, general boiler 
inspector, L. & N.; L. Nicholas, general boiler foreman, C. I. & 
L. and James A. Guinther, boiler foreman, L. & N. E. 


Discussion 


The discussion centered around the experience the various 
railroads have had with the tapered radial staybolt. One road 
reported that when it adopted this type of staybolt, crownshéet 
leaks were eliminated and maintenance reduced to a minimum. 


Chemieal Treatment of Boiler Feedwater 


At the present time there is general acceptance of the theory 
and practice of water treatment. Most of the important main 
line watering stations on our railroads are receiving treatment. 
However, there remains a large field for further improvement in 
the proper application of water treatment to the remaining water 
supply stations on the main lines and to the water stations on 
branch lines, ctc., as will be covered more fully in this report. 

Outstanding in the development of water treatment during the 
last decade and of particular interest to boiler makers has been 
the development of testing apparatus for the control of all the 
various phases of these operations. Test kits have been developed 
for rapid field analysis of the raw and treated water supplies so 
that it is possible to determine the amount of treatment necessary 
and then check to see that the final product is up to standard. 
Other test apparatus has been developed that makes it possible to 
know exactly the condition of the water in the boiler within a 
few minutes after its arrival in a terminal. Thus it is possible, 
at all times, to control and check all factors of boiler operation 
whether it pertains to the condition of the heating surfaces of thc 
boiler or to the quality of steam that the boiler is capable of 
producing. 


| Savings Effected in Boiler Maintenance 
and in Fuel 


'The railroads of the United States use about 350 billion gal- 
lons of water a year only about half of which is treated for 
boiler feed purposes. A conservative estimate of the scale form- 
ing matter neutralized by such treatment would be approximately 
262,500,000 Ib. Studies made by the Water Service Committee 
of the A. R. E. A. indicate a saving of 13 cents per pound of 
scale-forming matter removed. The actual experience of rail- 
roads has indicated savings considerably in excess of this figure. 
However, at a 13 cent a pound figure, the potential annual saving 
to the railroads would be $33,125,000. 

One railroad has saved, in a decade in washouts alone, 114 
cents per mile. All committee members reported that their roads 
had been able, where 100 per cent treatment was used, to extend 
greatly the washout periods. Another reports a saving of 1.2 
cents per mile in boiler makers’ payroll costs, and % cents sav- 
ing in fuel per mile since going from partial to 100 per cent boiler 
feedwater treatment. From the available data, it would indicate 
that when all savings made possible by complete treatment arc 


Railway Mechanical Engineer 
OCTOBER, 1941 


taken into account, a road should save from 4 to 7 cents per 
locomotive mile. 

Since the proven savings due to water treatment are so grcat 
and since there is available to the railroads a further savings oí 
upwards of $25,000,000 per year through the extension of water 
treatment to the remaining untreated water supplies, we unrc- 
servedly put ourselves on record as recommending the comple- 
tion of the water treatment program at the earliest moment, not 
only for the savings to be realized, but also to obtain greater 
availability of power. 


Pitting and Corrosion in Boilers 


With few exceptions, the problem of pitting and corrosion has 
been minimized. The chemicals best suited for the prevention 
of scale formation have also taken care of all but the worst cases 
of attack on metal. The water service committee of the A. R. 
E. A. and the feedwater treatment companies have found that 
by carrying the proper ratio of alkalinity, together with suitable 
organic treatment, pitting and corrosion can be eliminated. The 
reports of the membership substantiate these claims. The onc 
report we have of pitting and corrosion comes from South 
America where treatment of a different type than that generally 
in use in the United States is being used. These difficulties are 
being minimized by the use of supplementary treatment. 

Insofar as United States practice is concerned, adherence to 
present practice where complete treatment is now provided and 
the extension of these practices to present untreated or partially 
treated supplies will completely eliminate this problem as a mat- 
ter of any consideration from our maintenance program. 


Control of Dissolved Solids and the Most 
Economical Method of Blowing off Boilers 


The development of a comprehensive water treatment program 
is a complex problem, but not necessarily a difficult one. The 
one thing essential to success is the understanding cooperation of 
all departments of the railroad concerned with these operations. 
The engineering, operating, and mechanical departments are all 
involved in the program and each contributes to the success of 
the operation. 

Proper test equipment is essential to the success of the water 
treatment program. Such apparatus has been made available 
over a period of years due to the pionecring efforts of the large 
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water treatment companies. Portable test kits for every kind of 
test of raw, treated, or boiler water are available to the railroads, 
together with the services of qualified men to instruct and assist 
supervisors in making whatever adjustments may be required as 
determined by such tests. 

An important part of this work is the control of the amount 
of dissolved solids in the boiler water of engines being handled at 
terminals. Test apparatus is now available which indicates the 
total dissolved solids in a quick, simple manner. The use of 
this apparatus determines the actual condition of the boiler water 
and the resultant figures may be used on the work report to 
justify continued operation of the boiler without either a water 
change or boiler wash if the readings show that such work is not 
required. Frequently it is only necessary to blow' down one or 
two glasses of water in order to condition the boiler for another 
trip, thus keeping the locomotive in service. 

The best types of apparatus for such terminal testing use the 
electrical conductivity principle. The Nalcometer furnished by 
the National Aluminate Corporation is of this type. Correspond- 
ing apparatus known as the Dearborn Concentrometer is fur- 
nished by the Dearborn Chemical Company. 

We are further advised by the chemical companies that their 
research departments are continuing their studies working toward 
producing treatments which will permit carrying higher dissolved 
solids in the boiler waters. This would permit safe operation 
with a reduced blow-down schedule and is a worthwhile devel- 
opment. 

The blowing of boilers is equally important. We find that 
most railroads control the blowing by the intermittent use of the 
large blow-off cocks. A great many improvements have been 
made in design and location of intermittent blow-down equipment, 
so as to take care of localized conditions of the various railroads. 
The use of the automatic continuous blow-off equipment has been 
extended during the past years, as has the electromatic system of 
blowing. The further use and improvements of these automatic 
systems of blow-down will, no doubt, be made, to the benefit of 
all railroads. 

We have learned that all natural waters analyze differently 
from a chemical standpoint. Since all waters are not the same 
chemically, the equipment and treatments to treat these various 
waters, must be designed so that a uniform result is obtained. 
If railroads are to take full advantage of 100 per cent treatment 
of boiler feed waters, the railroads themselves must have this 
department organized and controlled so that complete cooperation 
will be had between all other departments. 

This association is well aware of the research work that has 
been, and is now being done by the water treating companies 


and other research institutions. It would appear that our duty 
as railroaders, is more clearly to determine the actual saving 
that has and can be made, by the use of water treatment, and to 
see that such savings are made. Since such savings must include 
the study of the quality of water, type of treatment, and main- 
tenance and operating cost figures, it would seem advisable that 
the A. R. E. A. Water Service Committee and the Master Boile: 
Makers' Association should work on the project of developing 
suitable figures covering the actual savings that can be made br 
properly treating all types of boiler feedwaters. We have been 
advised by some members, located in the South and East, that 
they have been unable to justify expenditures for treatment on 
low-hardness, high-silica-content waters by the use of the A. R. 
E. A.’s 13-cent figures, whereas, it is known that the maintenance 
cost, in actual practice, far exceeds the cost of proper water 
treatment. 

The report was signed by Carl A. Harper (chairman), general 
boiler inspector, N. Y. C. (Big Four); І. N. Mosley (vice 
chairman), master boiler maker, N. & W.; S. E. Fegan, district 
boiler inspector, Can. Nat.; F. H. Maurer, boiler foreman, B. & 
А.; E. Crapper, chief boiler inspector, Buenos Aires Great 
Southern (Argentina); R.' L. Guanero, general boiler foreman, 
D. & R. G. W.; A. P. Roberson, district boiler inspector, Great 
Northern, and L. J. Johnson, Jr., boiler foreman, F. E. C. 


Discussion 


Two prepared discussions and an illustrated talk by W. C. 
Schrader, Bureau of Mines, Washington, D. C., followed the 
presentation of this topic. Mr. Schrader stated that three fac- 
tors combine to produce inter-crystalline cracks in a boiler. (1) 
leakage that allows concentration of the boiler water; (2) high 
stress in the boiler metal arising either from cold work or 
applied stress; and (3) chemical action of the concentrated boiler 
water on the stressed steel. He then presented slides which 
showed the design of an embrittlement detector that can be 
attached to the side of the locomotive boiler. This device was 
described in an article on page 262 of the July, 1940, issue of 
Railway Mechanical. Engineer. 

He then showed test results using waste sulfite liquor in the 
feed water of both carbon steel and high alloy steel locomotive 
boilers. The use of this chemical slightly reduced the cracks 
in the boiler steel. Sodium nitrate was then used in similar 
locomotive boilers with the result that no cracks appeared in 
the boilers under tests. These tests, he said, indicated that they 
have gone far in finding the solution to caustic embrittlement or 
intercrystalline cracking. 


Shop Kinks and New Ways of Doing Things in the Boiler Shop 


This report was a collection of notes and drawings on methods 
of performing boiler operations found satisfactory by members 
of the association. From a group of 17 ideas illustrated in the 
report a selection, shown on these two pages, was made. Fig. 1 
shows a method of patching a syphon-equipped boiler so that 
about nine welds may be eliminated in a troublesome zone. Fig. 
2 shows an improved type of cylinder head casing fabricated by 
the use of welding. Fig. 3 is a method for providing the air 
pump clearance at the smokebox front. Welding is again used 
in the manhole cover hinge in Fig. 4. When it becomes necessary 
to renew an outside throat sheet without removing the boiler 
from the frames the manner in which it may be accomplished 
is seen in Fig. 5. Fig. 6 shows an arrangement for tender tank 
splash plates which was found to be without cracked sheets or 
loose rivets after eight years service. Experience indicates that 
the sheets should be flanged not less than 2 in. or more than 
3 in. for best results. Fig. 7 is a home-made holder-on of the 
yoke type by means of which work can be done on shell courses 
without removing the dry pipe or on outside throat sheets with- 
out removing the combustion chamber. These are only two of 
its many uses. A strong and solid staging in a safety require- 
ment in any shop and the one shown in Fig. 8 meets rigid 
requirements. Some of the other shop kinks not included here 
are flanging block for syphon diaphragm; heavy gage nickel- 
content flue safe end; rotary flue bead remover and a method 
of locating crown sheet. 
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Notes on Boiler Work 


Following is a selection from a group of notes on boiler work 
that formed part of the report: . 


MANUFACTURING OF BOILERS 


In using alloy steel for boiler. courses, the plate should be 
scalloped at both ends for the proper radius. Sheets should be 
run through the roller with a slight touch and run in this manner 
until a true circle is reached. 

All plates, making up the seams in boilers, should be fitted 
metal to metal by using fitting up bolts in every other hole. 
The open holes are then to be reamed to required size and 
chamfered slightly inside and outside. Rivets should then be 
driven in all open holes. The fitting up bolts are next removed, 
the rest of the holes reamed, chamfered, and rivets driven. 

Chamfering should be done on all holes in the boiler in order 
to prevent cracks developing out of holes with sharp edges. In 
all cases, where seams or caulking edges are to be scaled br 
welding, use a flat tool to caulk seams instead of the regula’ 
standard type (fuller square tool). It has also been proved 
that any seam or caulking edge on which a standard type caulk- 
ing tool has been used has a tendency to lift the edge, thereby 
forming an opening between rivet hole and edge; the use 01 
a flat tool for caulking does not show this wedge action. 
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SIDE SHEETS 


Many individual solutions to this problem have been advanced 
from time to time; but it' is still one of the most perplexing 
problems facing the boiler maintainer and is, so far as we can 
see, still unsolved. 

Several papers mention high firing rates which cause a trend 
toward a high heat-resisting firebox steel. This indicates a 
step toward a permanent cure. 


„Bolt 2 ae Hole 


N 


Flange Top. 


(LLLA S 
oe oe г, 


Roll Band to Suit Depth - Join by Welding 


Above: Figs. | and 2—Below: Fig. 3 


| 


Gas WELDING AND CUTTING 


Among many improved methods, none approached the advan- 
tages that have and are being offered by the use of the oxy- 
acetylene process for the cutting and welding of ferrous, alloys 
and non-ferrous metals. 

A recent innovation is that of a gouging nozzle used for cutting 
grooves, repairing a plate edge for welding, removing arc 
welds for renewal, removing welded flue heads, etc. 
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79 E Stationary automatic shape cutting machines are now an im- 

or ж N portant and necessary part of modern shop equipment. This is 

: Р „ХУ. not only an aid to increased production but a precision tool 
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tical dimension or thickness for assembling and fabrication. Many 
shops have from 225 to 300 regular operations assigned to such 
machines. 

Multiplicity of parts is accomplished by the attachment of 
from one to four blowpipes and for the piling of plate where 
accurate duplication at low cost is a factor. To augment these 
facilities, portable mechanical driven units are also available and 
used extensively. Machine cutting caulking edges without sub- 
sequent chipping is now standard in many shops. 

Special designs: of blowpipes are now available for cutting 
flexible staybolt sleeve openings in wrapper sheets. Adjustment 
for variable diameters makes possible the cutting of washout 
plug holes, arch tube plug openings, etc. 

The introduction of large gas capacity welding blowpipes facili- 
tates the heating of areas where localized application is important 
and, therefore, offers many economies in boiler shop work. The 
flanging of door holes, sharp corner flanges, laying up of sheets, 
preparation of patches, bending angle iron and other structural 
shapes with the blowpipe are not uncommon operations. 

The report was signed by S. Christopherson (chairman), super- 
visor boiler inspection and maintenance, N. Y. N. H. & H.; B. C. 4" Tube to be-= 
King, general boiler inspector, N. P.; A. T. Hunter, assistant in Ground 
general boiler inspector, A. T. & S. F.; Frank C. Hasse; J. W.. 

Kennefic, service engineer, Air Reduction Sales Co.; J. F. 
Becker; E. J. Brennan, general boiler foreman, B. & M.; V. B. 
Vogel, supervisor of welding, C. R. I. & P.; H. P. Butler, chief 
boiler inspector, Bangor & Aroostook, and D A. Stark, general 
boiler and mechanical inspector, L. V. Fig. 8 
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EDITORIALS 


Conventions —Good! But 
Not Good Enough? 


Before the meetings of the four so-called coordinated 
associations were held at Chicago on September 23 and 
24, there was a general feeling of uncertainty as to 
their success. Many were of the opinion that, under 
present conditions, the attendance would be light; in- 
deed, there were those who advocated cancelling the 
meetings. It is true that the registered attendance at 
the meetings this year was considerably lower than last 
vear, with.the exception of the Master Boiler Makers' 
Association which was appreciably larger. 

In appraising the causes for this general reduction in 
attendance, it must be remembered that last year's meet- 
ing had all the stimulus of an extensive exhibit and 
none of the discouragement of the defeatist psychology 
engendered this year by those who are normally luke- 
warm or positively opposed to association activities, 
and by others who lack the courage of their convic- 
tions. The fact that more than 1,000 members and 
railroad guests of the four associations were in attend- 
ance at the two-day meetings is surely evidence of a 
very wide interest, and that the associations enjoy the 
support of many American railway managements. As 
President Raymond said, in opening the first session 
of The Railway Fuel and Traveling Engineers’ Asso- 


ciation, such meetings were never of greater importance _ 


than under present conditions of stress in the railway 
industry. | 

Word has gone out that no meetings of this or any 
of the other coordinated associations are to be held 
next year. This is in keeping with the recently an- 
nounced decision of the Mechanical Division, Associa- 
tion of American Railroads, not to hold a full-member- 
ship meeting but to return to the practice of the de- 
pression years of convening the committee chairmen 
with the Executive Committee for the purpose of pre- 
senting the reports of the work done by the committees 
during the year. 

In the case of the Mechanical Division, the effect on 
its work of the cancellation of a full-membership meet- 
ing is not serious. With the large and representative 
membership on most of the committees, the ground has 
been thoroughly canvassed before the reports are finally 
presented. Furthermore, final action in the matter of 
standards or recommended practice is taken by letter 
ballot after the meeting. 

Such is not the case, however, with the voluntary 
associations of supervisors whose work is not con- 
cerned primarily with the development of official stand- 
ards, but deals in the realm of craftsmanship and the 
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problems of supervision in whiclr personal experience 
is of great importance. 

These associations can make committee assignments 
and reports can be prepared and distributed to the 
members in printed form. Indeed, the four associations 
have already decided to proceed with next year’s work 
on that basis. Fully half of the value of this work will: 
be lost by this procedure, however, because it lies in 
the give-and-take of opinion brought out in the discus- 
sion on the floor as well as in the more intimate ex- 
change of experience and opinion which takes place 
outside of the meeting rooms. 

It is unfortunate that the Mechanical Division has 
chosen to discourage meetings of these organizations. 
The value which comes to the members through these 
exchanges, as well as through the intangible spur to 
the will to greater accomplishment, otherwise called 
inspiration, will be sorely needed by the railroads next 
year—and every year. 


Three Mechanieal Officers 
On Association Work 


It should be highly encouraging to the men who have 
given liberally of their own time and energy to keep the 
work of the so-called Co-ordinated Associations going 
and to improve its quality that the value of their efforts 
are not without understanding and appreciation on the. 
part of the heads of the mechanical departments of some 
of the large railway systems. Witness the remarks made 
by three of them before the recent meeting of the Car 
Department Officers’ Association at Chicago. 

E. B. Hall, chief mechanical officer, C. & N. W., and 
a member of the Mechanical Division, General Commit- 
tee, referred to the difficulty in securing working com- 
mittees and competent chairmen, without whom the 
activities of any group such as the Car Department 
Officers' Association are essentially curtailed and crip- 
pled. He said: "I have arrived at the conclusion. 
which to some extent may be an admission on my 
part, that the remedy for this lies largely in the hands 
of mechanical department heads. More car- and loco- 
motive-department officers must be given permission to 
attend conventions of this character. Men selected for 
committee work must be given to understand that their 
supervisors encourage and support activity of this na- 
ture. That they be given full release from their rail- 
road assignments to attend committee meetings when 
called is evidently very necessary. In other words, a 
more tolerant and co-operative spirit toward associa- 
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tion work on the part of mechanical-department heads 
is necessary. You may rest assured that I will do 
everything within my power to accomplish that re- 
sult." 

In concluding his address, D. S. Ellis, chief mechan- 
ical officer, C. & O., and also a member of the Mechan- 
ical Division General Committee, said, “I wish to con- 
gratulate President Krueger and the entire membership 
of this association on the excellent work you are doing 
. .. I wish you every success and express the fond 
hope that we all may never grow too old to learn." 

K. F. Nystrom, mechanical assistant to the chief oper- 
ating officer, C. M. St. P. & P., and past president of 
the Car Department Officers' Association, recalled the 
days when the Association was struggling for existence 
and said it was a great satisfaction to him personally to 
see such a successful meeting of an association which 
the railroad he represents is standing behind and expects 
to continue to support wholeheartedly. 


Association Work —A Task 
Or A Personal Opportunity ? 


When a man is placed in a position of responsibility his | 


obligation, both to himself and to the industry in which 
he serves, increases in proportion. The experience he 
gains in carrying on his daily work equips him for 
greater responsibility but involves him in a situation 
wherein he must continually look to many other sources 
than his immediate surroundings and associates for the 
knowledge he requires for the successful conduct of his 
job. Fortunately his own work provides him with a 
valuable asset which he can trade with other men in the 
same industry and in the process both the individuals 
and the industry profit. 

No one with any breadth of vision would discount the 
work of an association as a means of extending the 
knowledge and experience of men in industry to all 
others in the same field of endeavor, but there seem to 
be many who do not fully appreciate the potential value 
of an affiliation with an organization the purpose of 
which is to promote the best interests of those within 
that organization and the industry which it serves. 

What this value is and the manner in which it may 
be extended to the individual was rather well summed 
up by J. C. Miller, retiring president of the Locomotive 
Maintenance Officers’ Association when, in addressing 
the membership, he said: “There is real need in organ- 
izations such as ours for painstaking study and investi- 
gation which can best be accomplished by committees 
made up of men from various sections of the country 
who work under a variety of conditions. The gathering 
and assembling of material in a report is in itself a 
challenge to the thinking and better performance of 
those who take part in the project, and when the report 
is finally discussed by the association and disseminated 
it is a practical and substantial contribution to the entire 
membership. 
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` these experienced men that the association must rely to 


“Tt is not an easy task to perform successful commit- 
tee work. Techniques must be developed, unless men 
are available who have had considerable experience in 
working on committees for other organizations. Un- 
fortunately the ‘lean thirties’ deprived most of our meu. 
bers of such experiences. We have a lot to learn n 
this respect. We may have deliberately to seek for me 
as new members who can be helpful in this way. Ii we 
are alert and open minded and seriously study how : 
make committee work more effective we can overcome 
the handicap. 

` "The reports presented at this meeting . . . are not 
a 100 per cent job. They are, however, the foundatior: 
of something that can be built into an invaluable struc- 
ture in the years to come. They represent the тейит: 
through which data on the variety of practices involve? 
in repairing locomotives can be co-ordinated and pre- 
sented to the industry in a manner that it can be used 
to advantage. There is no better way in which the idea 
of practical men can be brought together and made 
available to all." 

There, in a few words, is a plain statement concern- 
ing what an association can accomplish accompanied by 
specific suggestions as to how it may be done and the 
value that may be expected to accrue as a result. 

At this moment, with a year of convention work fresh 
in the minds of all association officers and committee 
chairmen, there are many who have been charged with 
the responsibility of bringing a convention program to 
successful conclusion who may be very much inclined to 
feel that it has not been worth the effort. Why do the 
feel that way about it? In the answer to this questio: 
may be a clue to a weakness of some associations. 

In order to carry on constructive committee work. 
particularly with respect to technical subjects, an asso- 
ciation’s several committees should have an element oi 
permanence as regards personnel—permanence in the 
sense that the make-up of a committee should be ис 
that there may always be some members with one or 
more years experience in committee work. It is upon 


carry on the work of that committee in accordance with 
the established policies of the organization and in a man- 
ner that will produce the type of final report that will be 
of maximum value to the people in the industry who 
hope to add to their knowledge by the use of the report. 
It is not a difficult matter for railroad supervisors to 
sit down, in some moment when the demands for more.  . 
and still more, locomotives and cars is not too pressing. | 
and analyze carefully the proceedings of their favorite 
association and decide for themselves whether or поі 
the material they have before them is of real value to . 
them in their work. Nine times out of ten the answer 
may be that the report they have under consideration 
is lacking in some important respect—it may be that 
important data is missing; that a line of investigation 
was not followed, by the committee, to a logical con- 
clusion or that the information at the committee's dis- 
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posal was not organized and presented in a manner to 
be readily undersfandable. 

If the job done by the committee fails to measure up 
to your specifications there lies your obligation and your 
opportunity. Exercise your right as a member to insist 
on a better job being done and demonstrate your sin- 
cerity by putting your shoulder to the wheel when 
asked to help. The experience vou get will fit you for 
greater responsibility. 


Priorities Have Outlived 
Their Usefulness 


The present system of priorities has outlived its useful- 
ness.. Originally intended for application to a limited 
list of critical materials, against civilian demands for 
which strictly defense products had to be protected, 
the situation has rapidly advanced to a point where a 
tremendous list of materials essential alike to the con- 
tinued functioning of our industrial machine as well as 
to the output of strictly defense products are under 
priority contro]. 

The effect of this control is highly detrimental to 
railway transportation. The delivery of cars has fallen 
behind the needs of the railroads during the current 
year and prospects for future deliveries are so dis- 
couraging at the present time that the placing of orders 
has almost ceased. 

Few machine tools are used directly by military 
forces. The reason for priority protection of the ma- 
chine-tool industry during past months lay in the need 
for machine tools to equip the new plants required to 
produce the tremendously expanded volume of defense 
products demanded by the national government. Trans- 
portation is as essential a part of our national establish- 
ment for the production of defense equipment and ma- 
terials as are the industries whose products are ordered 
directly by the military departments of the national gov- 
ernment, which is only another way of saying that loco- 
motives and.cars are of equal importance with machine 
tools. 

A failure of transportation because the railways have 
been unable to expand their supply of equipment suffi- 
ciently to meet the tremendous increase in traffic, pres- 
ent and prospective, will cause just as complete a fail- 
ure of the national effort to carry out the defense pro- 
gram as will a direct failure of any of the plants pro- 
ducing them, to meet the planned outputs of airplanes, 
tanks, guns, shells, or ships. 

Until the minimum current needs for expanded facili- 
ties of transportation as well as of other essential in- 
dustries are taken into account as of equal importance 
with the needs for strictly defense products, the gov- 
ernment allocation of materials is based upon unreality. 
The railroads, as well as other essential links in the 
chain of our national productive establishment, must be 
accorded their share of all essential materials currently 
without any question of prioritv. Only thus can the 
establishment be kept in a state of balance by which 
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the greatest output of defense materials can be pro- 
duced—and delivered where they can be used. 


New Books 


PROCEEDINGS OF THE 1940 ANNUAL MEETING OF THE 
CAR DEPARTMENT OFFICERS’ ASSOCIATION. F. L. 
Kartheiser, Secretary-Treasurer, Chief Clerk, Me- 
chanical Department, C. B. & Q., Chicago. 288 pages, 
Price, $3. 

This book contains the full proceedings of the 1940 

annual meeting of the Car Department Officers’ Asso- 

ciation held at Hotel Sherman, Chicago, October 22 

to 25 of last vear. Included in the proceedings are 

two addresses made by railroad officers on the subject 
of car maintenance and eight technical committee re- 
ports. The technical reports are included in detail, 
with the discussion by the members, and cover the fol- 
lowing subjects: Freight and passenger car mainte- 
nance; shop operation, facilities and welding ; terminal 
handling of passenger train cars and air conditioning; 
inspection of freight cars and their preparation for com- 
modity loading ; interchange and billing for car repairs ; 

loading rules and painting. The book also contains a 

directory of the membership. 


MACHINE SHop TRAINING CounsEe— Second. Edition. 
By Franklin D. Jones. Two volumes, 6 by 9 inches. 
l'olume 1, 538 pages, 334 illustrations; Volume 2. 
552 pages, 209 illustrations. Published by The Indus- 
trial Press, 148 Lafayctte St., New York City. Price, 
complete two-volume course, $6; Volume 1 or 2, if 
purchased separately, $4. 


This second edition of Machine Shop Training Course 
is practically the same as the first edition with the 
exception of some additional matter of considerable im- 
portance to many students of machine shop practice. 
This two-volume treatise—which is especially designed 
for shop courses, technical trade schools, and also for 
self-instruction—now has, as one extra feature, an 
original series of blueprint reading charts. This series 
of twenty-nine full-page charts, all in color, shows by a 
simple progressive method just how to read or under- 
stand mechanical drawings. Each chart consists of 
from two to five drawings especially selected to illus- 
trate, step by step, the fundamental principles underly- 
ing blueprint reading. 

These charts are supplemented by a series explaining 
the meanings of various standard abbreviations or sym- 
bols. Typical applications of these abbreviations or 
symbols are illustrated in all cases by means of detail 
drawings. American Standard screw thread symbols, 
as well as standard cross-section lines for different ma- 
terials, are included in this series. 

Another feature of the second edition is a chapter on 
“Engineering Standards Applied in Machine Building.” 
The purpose of this chapter is to give information that 
will be useful not only in shop work but also in the 
reading of mechanical drawings. 
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From a white hot billet . . . To a cold steel rod 


| LIMA QUALITY IS “POUNDED-IN” EVERY STEP OF THE WAY 


From the time a potential Lima piston rod leaves the heating 
furnace until it is placed on a locomotive “ready for service", 
it undergoes the rigid tests for quality and tolerances that have 
earned for Lima its reputation asa builder of high-performance, 
low-maintenance locomotives. The illustration above is a typi- 
cal scene at Lima showing the first step in fabricating a "Lima 
Quality" Piston Rod. 
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High Spots in 


Railway Affairs... 


Emergency Board At Work 


The Emergency Board in the railway wage 
controversy announced at the outset of the 
hearings on September 16 that it could not 
complete the hearings and make its report 
to the President within 30 days. At its 
request the President granted an extension 
of time to November 1. The formal hear- 
ings will extend beyond the middle of this 
month. The Board's problem is compli- 
cated by the fact that it must not only 
consider the demands of the operating and 
non-operating employees, but it has also 
taken jurisdiction in the Railway Express 
controversy, because of a threatened strike 
of those employees on September 13. The 
order in which the evidence will be pre- 
sented follows: (1) Non-operating em- 
ployees’ vacation and wage demand; (2) 
operating employees’ wage demand; (3) 
railways’ reply to these demands; (4) car- 
riers’ proposal to change working rules; 
(5) employees reply; (6) express em- 
ployees’ demand; (7) Express Company's 
reply. Thirty days must elapse after the 
report is made to the President before 
either side in the controversy can take 
action. 


Emergency Board Chairman 


What sort of man heads up the Emergency 
Board? Since 1938 Wayne Lyman Morse, 
dean of the law school, University of 
Oregon, has functioned with signal success 
as a United States Department of Labor 
arbitrator, with the task of interpreting and 
enforcing the master agreement which gov- 
erns the relations between longshoremen 
and ship operators on the Pacific Coast. 
Recently he has served as a "public" mem- 
ber of two industry committees set up by 
the Department of Labor's Wage and Hour 
Division, to determine minimum wages un- 
der the provisions of the Fair Labor Stand- 
ards Act. Native of Madison, Wis., 41 
years of age, a graduate of the University 
of Wisconsin, he took his law course at 
the University of Minnesota and did gradu- 
ate work at Columbia University. 


Other Emergency 
Board Members 


The Emergency Board, of which Dean 
Morse is chairman, has four other mem- 
bers. James Cummings Bonbright, pro- 
fessor of finance at Columbia University, 
is the author of books on railroad capitali- 
zation, holding companies and utility valua- 
tion. Since 1939 he has been chairman of 
the Power Authority of the State of New 
York, which favors public ownership and 
development of power resources and is for 
the St. Lawrence seaway and power pro- 
ject. Native of Evanston, Ill, about 50 
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years of age, Dr. Bonbright is a graduate 
of Northwestern University and has а 
Ph. D. degree from Columbia University. 
Thomas Reed Powell, professor of law at 
Harvard Law School, has been a law 
teacher and law lecturer at various col- 
leges. He is the author of several books 
on political subjects and during 1930 was 
special assistant to the United States At- 
torney General. Born at Rockford, Vt., 
he is 6l years old. He is a graduate of 
the University of Vermont and received 
his LL. B. degree from Harvard Law 
School. Huston Thompson, attorney, 
Washington, D. C., is the one member of 
the board who has had previous Emer- 
gency Board experience. He was chair- 
man of a three-man board which considered 
the wage demands of the Atlanta, Birm- 
ingham & Coast train and yard service 
employees early this year. He served a 
term on the Federal Trade Commission. 
Born in Lewisburg, Pa., and 66 years old, 
he is a graduate of Princeton University. 
He studied law at the New York Law 
School. Joseph Henry Willits, director for 
social science, Rockefeller Foundation, has 
had a long record in the field of social 
service and labor relations. Prior to join- 
ing the Rockefeller Foundation he was 
dean of the Wharton School of Finance 
and Commerce of the University of Penn- 
sylvania for several years. Born in Ward, 
Pa.. and 52 years of age, he is a graduate 
of Swarthmore College. 


Railroad Workers’ Wages 


There are several methods of calculating 
the average wage of railroad workers, but 
because of the conflicting interests in- 
volved, there apparently always will be 
differences of opinion as to just which one 
is most equitable. The Railroad Retire- 
ment Board, as an example, has made a 
compilation showing that, considering all 
railroad employees, including 102,388 who 
had worked in only one month of the year, 
and 129,927 who had earned less than $50. 
during the'year, the average 1939 wage 
was $1,324. Obviously there were in- 
cluded in this compilation thousands and 
thousands of workers who could in no 
sense be regarded as regular railway em- 
ployees. The Railroad Retirement Board 
in another calculation found that 862,153 
"employees had done some work on the 
railroad in each month in 1939, and that 
the average earnings of this group amount- 
ed to $1,844. "These figures, incidentally, 
exclude pay in excess of $300. a month. 
The Bureau of Statistics of the Interstate 
Commerce Commission has approached the 
problem in still another way. Its com- 
pilation is based on average compensation 
for the mid-month count of employees and 
amounts to $1,839, or a little lower than 
the $1,844 figure of the Retirement Board. 


(Turn to second left-hand page) 


Transport Study 
Board Gets Started 


The Transportation Act, which was finally 
passed and approved by the President in 
September, 1940, called for the establish- 
ment of a Board of Investigation and Re- 
search, to make a thorough study of the 
transportation system in this country, and 
make recommendations as to how the 
various types of carriers might best be 
developed in the public interest. Because 
of the delay in appointing the board, it was 
impossible for it to make a preliminary 
report on or before May 1, 1941, as called 
for in the Act. As a matter of fact. the 
three members of the board did not take 
the oath of office until August 22, and se 
were hard put to it to prepare an annual 
report. The board is attempting to gather 
the necessary information, with the co- 
operation of private and governmental 
agencies, and thus to avoid unnecessary 
and wasteful duplication of effort. While 
$100.000 was appropriated for the board's 
work. it plans, after it has more thoroughly 
explored the situation, to ask for additional 
funds "to enable it to function effectively." 
Its offices are in the Dupont Circle Apart- 
ments Building, Washington, D. C. 


Calls on Shippers 
For Co-operation 


Ralph Budd, defense transportation com- 
missioner, recently pointed out that the 
difficulty in obtaining materials for the 
building of new railroad equipment had 
resulted in a lagging in the car building 
program, to the extent that 20,000 less new 
cars were in service on October 1 than 
provided for by the railroads. He made 
a special appeal to the president of the 
National Association of Advisory Boards 
and the president of the National In- 
dustrial Traffic League for cooperation on 
the part of the shippers. Mr. Budd pointed 
out that “the important part which ship- 
pers and receivers play in efficient utiliza- 
tion of freight cars has long been recog- 
nized.” He said also, "During the next 
several weeks, in order that everyone de- 
siring transportation service may receive 
it currently without delay, new records 


.in the volume of transportation rendered 


per unit of serviceable equipment must be 
made. This appeal to all users of trans- 
portation to renew during the coming 
weeks their previous efforts to eliminate 
all wasteful use of transportation, and 
particularly to urge all to do everything 
in their power to prevent delay to cars 
while awaiting loading or unloading, is 
made in the interest of the general wel- 
fare. A few hours and a few dollars 
spent in loading or unloading cars seven 
days a week or after usual closing time 
may well pay large dividends to the ship- 
pers directly involved, and to the countn 
as a whole." 


Railway Mechanical Engineer 
OCTOBER, 1941 


Provide better combustion 


An interior view of the 
firebox of one of the 4-8-8-4 
Union Pacific Mallets showing the positioning 
of the seven Security Circulators in the firebox. 
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Among the 


Clubs and Associations 


Car DEPARTMENT ASSOCIATION OF ST. 
I.ours.—Meeting October 21 at 8 p. m. at 
Hotel DeSoto, St. Louis, Mo. Subject: 
Roller Bearings—Their Installation and 
Maintenance. Speaker: Paul N. Wilson, 
sales engineer, Railway Division, Timken 
Roller Bearing. Company. 


Eastern CAR FoREMEN'S ASSOCIATION.— 
Meeting 8 p. m., October 10, Engineering 
Societies building, New York. Speaker: 
Charles R. Busch, vice-president, Unit 
Truck Corporation. Subject: Unit Trucks, 
with slides illustrating mechanics and 
handling of the unit truck. 


W. H. Winterrowd and C. B. Peck 
Elected A. S. M. E. Vice-Presidents 


W. H. Winterrowd, vice-president oí 
the Baldwin Locomotive Works, Eddy- 
stone, Pa., and C. B. Peck, managing editor 
of “Railway Mechanical Engineer and 
mechanical department editor of Railway 
Але, New York, were among four elected 
vice-presidents of the American Society of 
Mechanical Engineers by a letter ballot of 
its 15,000 members, the results of which 
were announced recently. Elected president 
of the society was J. W. Parker, vice- 
president and chief engineer of the Detroit 
Edison Company. Other vice-presidents 
elected were C. F. Freeman, senior vice- 
president and engineer, Manufacturers Mu- 
tual Fire Insurance Company, Providence, 
R. L, and W. R. Woolrich, dean of the 
College of Engineering, University of 
Texas, Austin, Tex. 

Mr. Winterrowd was born at Hope, Ind., 
on April 2, 1884, and was graduated from 
Purdue University with the degree of B. S. 
in M. E. in 1907, receiving his doctorate 
degree in 1936. He entered railroad service 
in 1905 as a blacksmith’s helper on the 
Lake Erie & Western (now New York, 
Chicago & St. Louis) at Lima, Ohio, and 
in 1906 became car and air brake repair- 
man for the Pennsylvania, Lines West of 
Pittsburgh, at Dennison, Ohio. A year later 
he became special apprentice for the Lake 
Shore & Michigan Southern (now New 
York Central). In 1908 Mr. Winterrowd 
went with the Lake Erie, Alliance & 
Wheeling (now New York Central) as 
cnginehouse foreman, becoming night en- 
ginehouse foreman at Youngstown, Ohio, 
for the Lake Shore & Michigan Southern 
the following year. He then served with 
the latter road as roundhouse foreman at 
Cleveland, Ohio, and assistant to mechan- 
ical engineer, successively. From 1912 to 
1918 he was mechanical engineer for the 
Canadian Pacific, and from 1918 to 1923, 
chief mechanical engineer of that road. He 
was assistant to president of the Lima 
Locomotive Works at New York from 
1923 to 1927, when he became vice-presi- 
dent of that company. In 1934 he became 
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vice-president of the Franklin Railway 
Supply Company at Chicago, the position 
he held until 1939 when he became vice- 
president in charge of operations of the 
Baldwin Locomotive Company. 

Mr. Peck was born at Pierson, Mich.. 
on June 24, 1884, and was graduated írom 
Michigan Agricultural College with the 
degree of B. S. in M. E. in 1907. He en- 
tered railroad service in 1907 as draftsman 
on the Duluth, South Shore & Atlantic at 
Marquette, Mich, holding this position 
until 1911. From the latter year until 1914 
he was assigned to special duties in the 
mechanical engineer's office of the Atchi- 
son, Topeka & Santa Fe at Topeka, Kan. 
From 1914 to 1919 Mr. Peck was associate 
editor, Mechanical edition, Railway Age 
Gazette, New York, and from 1919 to 1923 
served as Western mechanical editor oí 
Railway Age and "Railway Mechanical 
Engineer" at Chicago. In 1923 Mr. Peck 
became managing editor, Railway Mce- 
chanical Engineer and mechanical depart- 
ment editor, Railway Age. 


DIRECTORY. 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
гена of mechanical associations апа railroad 
clubs: 


ALtizp RaiLway SurPLv Association.—J. F. 
Gettrust, P. O. Box 5522, Chicago. 


AMERICAN SOCIETY or MECHANICAL ENGINEERS. 
—C Davies, 29 West Thirty-ninth street, 
New York. 

Rattroap Diviston—C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. 

Macuine Ѕнор Practice Division.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

ATERIALS HNDLING Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om anD Gas Power Drvision.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
street, New York. 

Fuers Divisiow.— D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New York. 


ANTHRACITE VALLEY Car FOREMEN's ASSN.— 
Exec. sec., Walter B. Riggin, 215 Swartz 
street, Dunmore, Pa. Meets third Monday 
of each month at Wilkes-Barre, Pa. 


ASSOCIATION OF AMERICAN  RAILROADS.— Charles 
Buford, vice-president Operations and 
Maintenance Department, ransportation 
Building, Washington, D. C. 
OrgRaTING Section.—J. C. Caviston, 30 
Vesey street, New York. 
MzcuawicAL Division.—A. C. Browning, 
59 East Van Buren street, Chicago. 
PuncHasrs AND Storrs DivisioN.—W. J. 
Farrell, 30 Vesey street, New York. 
Motor TRANSPORT Diviston.—George M. 
Сарви: Transportation Building, Washing- 
ton, A 


CaNADIAN RaiLWAY CLus.—C. R. Crook, 4415 
Marcil avenue, G., Montreal, Que. 
Regular meetings, second Monda; of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 


Сла DEPARTMENT Association or ST. Lours.— 
J. Sheehan, 1101 Missouri Pacific Bldg., 
t. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis. 
Car DEPARTMENT OFFICERS’ AssocraTion.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
, Chicago. Annual meeting, Hotel 

RUE Chicago, September 23 and 24. 


(Turn to next left-hand page) 


Car FokEMEN'S Association ОР Сн1слсо.—С. К. 
Oliver, 8238 S. Campbell avenue, Chicage. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 


Car Foremen’s ASSOCIATION ОЕ OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month. 


CrNTRAL. RAiLWAY CLUB oF BurrALo.— Mrs. M. 
). Reed, Room 1840-2, Hotel Statler, Bufale. 
N. Y. Regular meetings, second Thursday 
of each month, except June, July and Arv- 
gust, at Hotel Statler, Buffalo. 


Eastern Car Foreman's AssociATION.—W. P. 
Dizard, 30 Church street, New York. Regz- 
lar meetings, second Friday of January, Feb 
ruary (annual dinner), March, April, May. 
October, and November at Engineering So- 


cieties Bldg., 29 West Thirty-ninth street. 
New York. 
ТхотАХАРОШІЅ Car Inspection | ASSOCIATION.— 


Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular mectings, first 
Monday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Indianapolis, at 7 p. m. 


Locomotive” MAINTENANCE OFFICERS’ ASSOCIA- 
TION.—J]. E. Goodwin vice-president, secre- 
tary-treasurer, c/o Missouri Pacific, North 
Little Rock, Ark. Meeting September 23 
and 24, Hotel Sherman, Chicago. 


Master Borer Makers’ Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street. 
Albany, N. Y. Annual meeting, Hotel Sher- 
man, Chicago, September 23 and 24. 


Mip-West Атк Brake Crius.—-C. F. Davidson. 
secretary-treasurer, general inspector car de- 
partment, St. L.-S. F., Springfield. Mo. 


New  ENcLAND RaiLRoAD Crtvs.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each montb, 
except June, July, August and September. 


Nrw York RairLgoAp CLus.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings. 
third Thursday in each month, except June, 
July, August, September and December at 
29 West Thirty-ninth street, New York. 


NortHwest Car Men's Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings first Monday each month, except 
June, July and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 


NortHwest Locomotive AssociaTIoN.—G. T. 
Gardell, 820 Northern Pacific Building. St. 
Paul, Minn. Meetings third Monday of each 
month, except June, July and August. 


Pacific Rainway CLus.—William S. Woliner, 
P. Box 3275, San Francisco, 
Monthly meetings alternately in northern and 
southern California. 


RaiLway Crus оғ PirTsBURGH.—]. D. Conway, 
1647 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in mon ex- 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 


RaıLwaY FUEL AND TRAVELING ENGINEERS’ As- 
SOCIATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. Annual meeting Hotel Sherman, Chi- 
cago, September 23 and 24, 1941. 


Raiway SupPLY MANUFACTURERS’ ASSOCIATION. 
D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 


SOUTHERN AND SOUTHWESTERN RAILWAY co 
A. T. Miller, P. O. Box 1205, Atlanta 
Regular meetings, third Thursday in nor 
ary, March, May, 1 and September. An- 
nual meeting, thir hursday in November, 
Ansley Hotel, Atlanta, Ga. 


Toronto Rattway Crus.—D. M. George, Box 8. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of' each month, ont une, July 
and August, at Royal York otel, Toronto. 


Western КАП wav Crvs.—E. E. Thulin, executive 
secretary, Room 822, 310 South Mi 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August, September, and January. 
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SUPERHEATER 
DESIGNS 


ASSURE 
DEPENDABILITY 


Dependability of superheater operation is 


essential in these days of intensified trans- 


portation. 


Today’s superheaters are the result of years 


and years of progressive research and funda- 


mentally correct engineering designs. Many 


other designs were developed by our engineers 


and the engineers of our world-wide associ- 


ated companies. Those recommended today 


have proved to be the best. 


Provide your new power with dependability 


of superheater operation with Elesco super- 


heaters. Our experience of more than 30 


years of superheater development is at your 


disposal — without obligation. 


A-1441 


3 = Representative of 

— SUPERHEATERS + FEEDWATER HEATERS AMERICAN THROTTLE COMPANY, INC. 
ces sem н. пошта т | ҮҮ р aie > а 
5 122 5. Michigan Avenue + CHICAGO 
Er STEAM INJECTORS + PYROMETERS | | 


€ о M P A N Y . . THE SUPERHEATER Оман, LTD. 
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— NEWS —— 


Couplers With Burned Out 
Key Slots 


Errective August 1, 1941, the A. A. R. 
Mechanical Division added a new Par. 2 to 
Sec. C of Interchange Rule 18, which not 
only prohibits the burning out of key slots 
in any type of coupler body but requires 
the removal of any such couplers found in 
service at the expense of the car owner. 
Due to the present emergency in the mat- 
ter of obtaining car repair materials, the 
second part of this new rule requiring the 
removal of couplers found in service with 
burned out key slots has been made non- 
effective as of September 1, the understand- 
ing being that the rule will be reinstated 
when conditions warrant. 


Movie Night at Meeting of Co- 
ordinated Mechanical 
Associations 


ON Tuesday evening, September 23, dur- 
ing the annual meetings of the Car De- 
partment Officers’ Association, the Rail- 
way Fuel and Traveling Engineers’ Asso- 
ciation, the Master Boiler Makers’ As- 
sociation, and the Locomotive Maintenance 
Officers’ Association, there was a showing 
of moving pictures and slides for the mem- 
bers and guests of the four associations. 
A film entitled “The Power Behind the 
Nation,” contributed by the Norfolk & 
Western, illustrated the production and 
handling of coal from the mine to the hold 
of the ship at tidewater. One of two films 
of the United States Treasury Department 
dealt with the detection of counterfeit 
money; the other urged the purchase of 
Defense Savings bonds. There were also 
two series of lantern slides. One, con- 
tributed by the Hartford Steam Boiler In- 
spection & Insurance Company, showed 
stress concentrations in various types of 
welded joints by means of polarized light. 
The other, illustrating the effect of a case 
of extremely low water on a water-tube 
locomotive firebox, was presented by the 
Baltimore & Ohio. There was no serious 
damage to the firebox and there were no 
casualties. 


Cars for Loading 


IN a letter dated September 5, the secre- 
tary of the A. A. R. Mechanical Division 
called attention to complaints about the 
loading of unfit cars which has necessitated 
the stopping of these cars enroute and, in 
numerous cases, transferring the loads with 
attendant delays to important shipments, 
including some urgently needed for the 
national defense program. The secretary 
requested that all railroads take such ac- 
tion as may be necessary to assure the 
selection of cars for loading which may 
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reasonably be expected to proceed to des- 
tination without delay enroute for repairs 
or transfer of the loads. 

Particular attention is directed in the sec- 
retary's letter to the necessity of main- 
taining brake beam hangers, pins and other 
attachments in a proper state of repair at 
all times, and particularly prior to placing 
cars for loading, as the failures of these 
items are frequently the cause of delays 
to loaded cars enroute. To minimize the 
seriousness of delays from this cause, it is 
urged that car owners expedite the appli- 
cation of bottom rod and brake beam safety 
supports on existing cars in conformity 
with the requirements of Par. 8, Sec. B, 
Interchange Rule 3, and also repair or re- 
new such devices previously applied when 
they are found to be defective, loose or 
missing on cars when on repair tracks for 
any reason. Such devices on foreign cars 
should also be repaired or renewed if 
proper material is available, but the re- 
lease of serviceable foreign cars should not 
be delayed to obtain special materials from 
the car owner. 


J. J. Tatum 


On September 17, J. J. Tatum, assistant 
chief of motive power and equipment, cele- 
brated his seventy-fifth birthday, as well as 
his sixty-second year of consecutive service 
with the Baltimore & Ohio. Mr. Tatum 
entered railway service in 1879 as a mes- 
senger boy at the Mt. Clare, Md., shops of 


J. J. Tatum 


the Baltimore & Ohio. He has taken out 
64 patents and eight copyrights for im- 
provements to railroad equipment, and was 
among those who in February, 1940, were 
recipients of a Modern Pioneer Award 
from the National Association of Manu- 
facturers. 


Mr. Tatum supervised the building of 
the Adams “Windsplitter” train at the Mt. 
Clare shops. It was completed May, 1900, 
and was fitted with “shields and other de- 
vices for reducing the resistance of the air 
at high speed.” The train consisted of 
five cars drawn by a standard locomotive. 
The tender, however, was built up to the 
height of the cars, so that there was no 
break between the engine cab and the bag- 
gage car. It is regarded somewhat as a 
forerunner of the modern streamliner. 

Mr. Tatum was elected chairman of the 
Mechanical Division, A. R. A. in June, 
1924. A talk made by him at about that 
time received widespread attention in the 
press, because of its novel suggestions of 
improvements to passenger carrying cars, 
including air conditioning. A few years 
later, in 1930, the Baltimore & Ohio air- 
conditioned dining car, Martha Washing- 
ton, was exhibited at the Atlantic City 
conventions. 


Five Experimental Tank 
Cars for A. C. F. 


Tue American Car & Foundry Company 
has been authorized by the Interstate Com- 
merce Commission in an August 19 decision 
by Commissioner Johnson, to construct five 
riveted aluminum alloy tank cars for ex- 
perimental service in the transportation oí 
ninety-five per cent nitric acid. 


Budd Names Committee to work 
With SPAB and OPM 


RareH Ворр, defense transportation 
commissioner, on September 18, announced 
the appointment of two committees to rep- 
resent his office in working with the Sup- 
ply Priorities and Allocations Board and 
the Office of Production Management on 
matters relating to the supply of materials 
required for construction of railroad 
freight cars and steam locomotives. The 
membership of the committee is: 


COMMITTEE FOR THE CAR BUILDING INDUSTRY 


C. А, Liddle, president, Pullman-Standard Car 
Manufacturing Co., Chicago. 
C. J. Hardy, president, American Car and Foun- 


dry Company, New York. 
Lester N. Selig, president, General American 
Transportation Corp., Chicago. 
Edwin Hodge, Jr., president, Greenville Steel 


Car Company, Greenville, Pa. 

A. Van Hassel, president, Magor Car Corpora- 
tion, Passaic, s 

F. A. Livingston, president, Ralston Steel Car 
Company, East Columbus, Ohio. 
F. MacEnulty, president, Pressed Steel Car 
Company, Pittsburgh, Pa. 


COMMITTEE FOR THE STEAM LocoMorivk 
INDUSTRY 
W. K. Farrell, general purchasing agent. Amer- 
ican Locomotive Company, New York. 
W. H. Harman, vice-president, Baldwin Loco- 
motive Works, Philadelphia, Pa. 
Larsen, vice-president, Lima Locomotive 


“Works, Inc., Lima, Ohio. 
G. W. Alcock, secretary, Locomotive Institute. 
New York. 
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Orders and Inquiries for New Equipment Placed 
Since the Closing of the September Issue 


Road 


Alabama D: 


Aluminum Ore Co. 


Chicago & North Western ...... 
Crucible Steel Company ........ 
General Supply Co. of Canada 
Louisiana Shipyards, Inc... 

oae cm 


Louisiana Sout 
National Railways of Mexico 
Norton Company 


Stone & Webster Engrg. Co. .... 


United States Army 


United States Government,* 


Tennessee Valley Authority 


United States War Dept 


Washington & Old Dominion 


Westinghouse Elec. & Mfg. Co. ..... 


National Steel Co. of Brazil 


United States Navy Dept. ...... 
United States War Dept.’ ........ 


Road 


Atchison, Topeka & Santa Fc 


Bethlehem Steel Co. ........... 
Canadian Pacific ............... 
Chicago, Indianapolis & Louisville... 
Michigan Limestone & Chemical Co. 


Missouri Pacific® 


United States Army ........... 


United States Army, 
Engineering Dept. 


Hicks, C. D. & Co. ............ 
Carnegie-Illinois Steel Corp. .... 
National Rwys. of Mexico ..... 


Tennessee Coal, Iron & R. R. Co..... 
Norfolk & Western ............ 
Union Pacific ................. 
United States Navy Dept. ...... 


Road 


Louisville & Nashville .......... 


1 Delivery received. 


з Delivery received. Reported to he largest fireless steam 


3 Order unconfirmed. 
* Cost, $70,200. 
* Inquiry unconfirmed. 


$ Orders for the Missouri Pacific, Gulf Coast Lines, International-Great Northern and the Mis- 


souri-Illinois. 


т Бог 1941 and 1942 delivery. 


* At a cost of $12,193. 
* Cost, $11,335. 
V Cost, $43,825. 


dock & Ship Bldg. Со... 


Pennsvlvania Power & Light Co..... 
Republic Mining & Mfg. Co. .... 
Sheffield Steel Corp. ........... 
Southern Pacific ............... 
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Locomotives 


No. of 
Locos. 


Types of Locos. 


20-ton 
25-ton 
30-ton 
20-ton 
50-ton 
80-ton 
65-ton 
30-ton 
20-ton 
45-ton 
44-ton 
75-ton 
95-ton 
20-ton 
50-ton 


Diesel hydraulic 
Diesel hydraulic 
Diesel hydraulic 
Diesel hydraulic 
Diesel-elec. 
Diesel-elec. 
fireless steam 
Diesel hydraulic 
Diesel hydraulic 
Diesel-elec. 
Diesel-elec. 
fireless steam 
fireless steam 
Diesel hydraulic 
Diesel-elec. 


1,000-hp. Diesel-elec. 
1,000-hp. Diesel-elec. 


47-ton 
65-ton 


LOCOMOTIVE 


0-6-0 
0-8-0 


fireless 
Diesel-elec. 


Diesel-elec. 
Gas-mech. 
Gas-mech. 
Gas-mech. 
Diesel-elec. 
Diesel-elec. 


INQUIRIES 


Diesel-elec. 


2-8-2 


FREIGHT-CAR ORDERS 


No. of 


Cars 


- 70-ton 


70-ton 
al 


Type of Cars 


tank 
hopper 


Gondola 


70-ton 
50-ton 
Dump 
50-ton 
50-ton 
70-ton 
70-ton 
50-ton 
50-ton 


hopper 
box 


box 
hopper 
coal 
hopper 
gondola 
flat 


Caboose 


50-ton 
70-ton 
70-ton 
70-ton 


box 

flat 

dep. center flat 
gondola 


ses 
Two-way dump 


Tank 
Dump 


FREIGHT-CAR INQUIRIES 


300 


Tank 

50-ton 
40-ton 
50-ton 
50-ton 
70-ton 
70-ton 


hopper 
stock 
gondola 
flat 
air-dump 
hopper 


Cabooses 


40-ton 
40-ton 


box 
flat 


PASSENGER-CAR ORDERS 


No. of 
Cars 


Type of Cars 


3" Coaches 


Builder 


Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
H. K. Porter Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
General Elec. Co. 
General Elec. Co. 
H. K. Porter Co. 
H. K. Porter Co. 
Whitcomb Loco. Co. 
Whitcomb Loco. Co. 
American Loco. Co. 
Baldwin Loco. Wks. 
H. K. Porter Co. 
General Electric Co. 
Lima Loco. Wks. 
Whitcomb Loco. Co. 


| Whitcomb Loco. Co. 


Davenport-Besler Corp. 
Vulcan Iron Works 
General Electric Co. 
Whitcomb Loco. Co. 


Builder 


} Gen. Amer. Transp. Corp. 
Company shops 

Company shops 

Eastern Car Co. 
Pull.-Std. Саг Mfg. Co. 


Austin-West. Road Mchy. Co. 
\ American Car & Fdry. Co. 


Mt. Vernon Car Mfg. Co. 
Pull.-Std. Car Mfg. Co. 
Pressed Steel Car Co. 
Bethlehem Steel Co. 
Company shops 

Pull.-Sted. Car Mfg. Co. 


Company shops 


Austin-West. Road Mchy. Co. 


Gen.-Amer. Transp. Corp. 
Pressed Steel Car Co. 


Builder 
Edw. G. Budd Mfg. Co. 


locomotive ever built. 


“The company expects to place two of these cars in service with the “Southwind: and one with 
the | Dixie Flagler,” the Chicago-Florida coach trains operated over this railroad's lines between 
Louisville, Ky., and Montgomery, Ala., and between Evansville, Ind., and Nashville, Tenn., respectively. 
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Equipment Purchasing and 
Modernization Program 


Chicago & North Western.—AÀn im- 
provement program costing approximately 
$450,000 is under way in the Chicago & 
North Western shops in the Chicago area. 
The principal feature of this project is the 
construction of a servicing yard for stream- 
lined trains in the vicinity of the company’s 
shops at Fortieth street and the transfer 
of the present servicing facilities for these 
trains to the new location. This necessi- 
tates the building of three inspection pits 
for the inspection of complete trains and 
power plants, suitable drop pits for chang- 
ing wheels and a transfer table to permit 
changing of complete power trucks under 
the Diesel-electric locomotives. The pits 
have been designed so that duplicate serv- 
icing units may be added later as required. 
The estimated cost of this project alone is 
approximately $370,000. Other work in 
the program includes the construction of 
a mechanical drop pit table, an extension 
to the machine shop for repair work on 
locomotives and the construction of a loco- 
motive blow-off tank at Proviso, Ill. 


Denver & Rio Grande Western.—The 
D. & R. G. W. has asked the Interstate 
Commerce Commission for authority to as- 
sume liability for $1,260,000 of two per 
cent equipment trust certificates, maturing 
in 10 equal annual installments of $126,000 
on November 1 in each of the years from 
1942 to 1951, inclusive. The proceeds will 
be used as a part of the purchase price of 
new equipment costing a total of $1,692,- 
460 and consisting of 500 50-ton, 40 ft. 6 
m. box cars. 


Missouri Pacific.—The Missouri Pacific 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $1,150,000 of equipment trust certifi- 
cates, maturing in 10 equal annual install- 
ments of $115,000 on October 15 in each 
of the years from 1942 to 1951, inclusive. 
The proceeds will be used as a part of the 
purchase price of new equipment costing a 
total of $1,442,500 and consisting of two 
4,000 hp. Diesel-electric passenger locomo- 
tives and 11 streamline, stainless-steel pas- 
senger cars. The passenger cars to be: 
One mail-storage car, two baggage-express 
cars, two baggage-mail cars, two deluxe 
coaches, two coach-grill crew cars, and 
two diner-lounge cars. 

New York, Chicago © St. Louis —The 
New York, Chicago & St. Louis has asked 
the Interstate Commerce Commission for 
authority to assume liability for $5,800,000 
of serial equipment trust certificates, bear- 
ing interest at not more than three per 
cent and maturing in 10 equal annual in- 
stallments of $580,000 on September 1 in 
each of the years from 1942 to 1951, in- 
clusive. The proceeds will be used as part 
of the purchase price of new equipment 
costing a total of $6,589,128 and consisting 
of 15 class S-1, 2-8-4 freight locomotives ; 
250 all-steel, 50-ton hopper cars; 900 all- 
steel, 50-ton box cars; 250 50-ton gondola 
cars; and 100 all steel, 50-ton automobile 
cars. Orders for some of this equipment 
have been announced in recent issues. 


New York, New Haven & Hartford.— 
The New Haven has awarded a contract 
(Continucd on sccond left-hand page) 
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amounting to $31,300 to the Foskett & 
Bishop Company of New Haven, Conn., 
for the construction of facilities for fueling 
Diesel-electric locomotives at Dover street, 
Boston, Mass. 

New York, Ontario & W'estern.—The 
N. Y. O. & W. has asked the I. C. C. to 
approve a plan whereby it would issue and 


Howarp J. MULLIN, assistant to the 
sales manager for the Carnegie-Illinois 
Steel Corporation at Kansas City, Mo., 
has been appointed assistant to the manager 
of sales (Pittsburgh, Pa.), with headquar- 
ters at Detroit, Mich. 


* 

FRANK M. Bosanr, former district serv- 
ice representative at Buffalo, N. Y., for 
the Electro-Motive Corporation, has been 
transferred to the sales department and 
will be located at that company's offices at 
230 Park Avenue, New York. 


* 

Gorpon І.ЕЕЁЕВУКЕ, former executive of 
the American Locomotive Company, has 
been elected vice-president and general 
manager of the Cooper-Bessemer Corp. 


* 

Tue Packless Metal Products Corpora- 
tion has moved its office and plant to new 
and larger quarters at 31 Winthrop ave- 
nue, New Rochelle, N. Y. 


* 

CanNEGIE-ILLINOIS STEEL Corp. — Paul 
F. Vander Lippe has been appointed assist- 
ant to the manager of sales in charge of 
the Kansas City, Kan., office of the Car- 
negie-Illinois Steel Corporation to succeed 
Howard J. Mullin, who was recently trans- 
ferred to Detroit, Mich. 


* 

B. E. MIDDLETON, formerly Chicago rep- 
resentative for the McKenna Metals Com- 
pany, has béen appointed to represent the 
McKenna Company in the central New 
York territory. Mr. Middleton is located 
at 217 East avenue, Rochester, N. Y. 


* 

James A. FARQUHARSON has joined the 
staff of the O. C. Duryea Corporation as 
district representative, with headquarters 
in the Insurance Building, 907 Fifteenth 
street, N. W., Washington, D. C. Mr. 
Farquharson was formerly national legis- 
lative representative of the Brotherhood 
of Railroad Trainmen. 


* 

CooLIDGE SHERMAN has been appointed 
Eastern sales manager of the Allegheny 
Ludlum Steel Corporation. Mr. Sherman 
has been associated with this company 
since 1916. From 1922 to 1930, he served 
as sales manager, Cleveland, Ohio district, 
for the Ludlum Steel Company, and from 
1930 to 1938 as assistant to the president. 
Immediately previous to his latest appoint- 
ment he was manager of valve steel sales. 
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sell to the Reconstruction Finance Corpora- 
tion $162,900 of 234 per cent equipment 
trust certificates, maturing serially at the 
rate of $8,145 every six months until final 
payment on November 1, 1951. The pro- 
ceeds will be used as a part of the pur- 
chase price of new equipment costing a total 
of $181,000 and consisting of five new 


Supply Trade Notes 


W. T. Capps, formerly stoker super- 
visor of the Baltimore & Ohio, has been 
appointed sales engineer of The Standard 
Stoker Company, Inc. Mr. Capps began 


his business career as a special appren- 
tice with the American Locomotive Com- 
in 1909, 


pany In 1912, he was engaged 


Underwood & Underwood 


W. T. Capps 


by the Locomotive Stoker Company as 
draftsman and stoker engineer, which posi- 
tion he held until June, 1917, when he 
enlisted for service with the 19th Railway 
Engineers, United States Army. Upon 
his return from overseas service in July, 
1919, he re-entered the employ of the Loco- 
motive Stoker Company as a stoker en- 
gineer, in which capacity he remained until 
February, 1928. Shortly thereafter he was 
appointed stcker supervisor of the Balti- 
more & Ohio. 


Diesel-electric, 44-ton switching locomo- 
tives, the order for which was announced 
in the August issue. 

Union Pacific.—The U. P. is complet- 
ing the construction of a 140-ft. turntable 
at Green River, Wyo., for turning new 
4-8-8-4 locomotives, 20 of which are being 
delivered by Alco. 


J. A. Saver, executive vice-president of 
the Symington-Gould Corporation, has 
been elected a director of that company to 
succeed the late C. Loonis Allen. 


* 

Vapor Car Heating Co.—L. A. Rich- 
ardson, formerly supervisor of air-condi- 
tioning equipment of the Chicago, Rock 
Island & Pacific, and Vernon Coon, for- 
merly of the steam fitting and air-condi- 
tioning departments of the Chicago & 
North Western, have been appointed sales 
service engineers of the Vapor Car Heating 
Company, Inc., Chicago, with headquarters 
at Chicago and New York, respectively. 


* 

NarioNAL Bearing MeraLs Corpora- 
TION. — William B. Given, Jr., has been 
elected president of the National Bearing 
Metals Corporation to succeed J. В. 
Strauch. Mr. Strauch was elected chair- 
man of the board, which position was pre- 
viously held by Mr. Given. Mr. Given is 
president of the American Brake Shoe & 
Foundry Co. which company owns a con- 
trolling interest in the National Bearing 
Metals Corporation. 


* 

WESTINGHOUSE AIR BRAKE COMPANY.— 
D. W. Lloyd has been appointed Southwes- 
tern. manager of the Westinghouse Air 
Brake Company, with headquarters at St. 
Louis, Mo., to succeed E. W. Davis, who 
retired in August, after 33 years of con- 
tinuous service with the company. Mr. 
Lloyd entered the employ of the Westing- 
house Air Brake Company in 1911 aíter 
graduating from Pennsylvania State Col- 
lege. He held, successively, at Wilmerding. 
Pa., the positions of special engineer, as- 


Recently completed machine-tool assembly building of the Bullard Company at Bridgeport, Conn. 


The building, one-story in height, is 540 ft. long by 180 ft. wide and is the largest of several addi- 
tions built during the past year by the Bullard Company to meet expanding defense program demands. 
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sistant to the chief engineer, assistant en- 
gineer of tests, commercial engineer, assis- 
tant to the general manager and assistant 
to the vice-president. In 1928, he was ap- 
pointed district engineer at St. Louis, Mo., 
and in 1940 became assistant Southwestern 


General 


J. J. NaAPrER, superintendent of the Cana- 
dian National at Dauphin, Man., has re- 
tired. Mr. Napier was born in Canning- 
ton, Ont, on July 23, 1881, and entered 
railway service on the Grand Trunk (now 
part of the Canadian National system) in 
September, 1900. In 1903 he was appointed 
a locomotive fireman at Lindsay, Ont., and 
two years later he was transferred to the 
Canadian Northern (now part of the 
Canadian National) as a locomotive en- 
gineer on construction work between Sud- 
bury, Ont., and Toronto. He remained on 
the Central region of the C. N. R. as a 
fireman, road foreman of engines, and as- 
sistant master mechanic until September, 
1920, when he was promoted to superin- 
tendent, with headquarters at Hornepayne, 
Ont Mr. Napier was transferred to 
Capreol, Ont., in 1926; to Brandon, Man., 
in 1927; to Melville, Sask., in 1930; to 
Brandon in 1931; to Winnipeg, Man., in 
1933, and to Dauphin in April, 1941. 


W. L. HoucGHTON, master mechanic at 
Chicago, has been appointed assistant super- 
intendent of equipment of the New York 
Central at Chicago and superintendent of 
equipment of the Indiana Harbor Belt and 
the Chicago Junction Railway. Mr. Hough- 
ton was born at Toledo, Ohio, on October 
28, 1891, and entered railway service on 
August 1, 1908, as an apprentice at the 
Beech Grove shops of the Cleveland, Cin- 


W. L. Houghton 


cinnati, Chicago & St. Louis (Big Four) at 
Indianapolis, Ind. He was later promoted 
successively to foreman, piece work inspec- 
tor and assistant erecting foreman at Bucy- 
rus, Ohio; general foreman at Stanley, 
Ohio, and assistant general foreman of the 
Linndale (Ohio) enginehouse. On August 
1, 1939, Mr. Houghton became master me- 
chanic at Chicago. 
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manager, which position he held until his 
recent appointment. Mr. Davis successively 
filled the positions of inspector, assistant 
district engineer, and representative. He 
was Southwestern manager for 14 years 
prior to his retirement. 


Personal Mention 


Joun E. BJonRKHOLM, assistant superin- 
tendent of motive power on the Chicago, 
Milwaukee, St. Paul & Pacific, has been 
appointed superintendent of motive power, 
with headquarters as before at Milwaukee, 
Wis. Mr. Bjorkholm was born in Sweden 
on December 19, 1883, and took a corre- 
spondence school course. Before coming to 
this country he served as a deep sea diver, 
junior engineer in the submarine service of 
the Swedish Navy and fireman and junior 
engineer in the merchant marine. He en- 
tered railway service on October 1, 1906, 
as a fireman on the Milwaukee, later be- 
coming engineer and traveling engineer, 
with headquarters at Milwaukee. On Jan- 
uary 10, 1918, he was promoted to division 
master mechanic of the Chicago Terminal 


ч 
laal 


John E. Bjorkholm 


division, with headquarters at Chicago, and 
on April 1, 1919, Mr. Bjorkholm became 
assistant superintendent of motive power. 


КлірРн W. ANDERSON, superintendent of 
motive power of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Milwaukee, Wis., who retired on Septem- 
ber 1, was born in Madison county, Iowa, 
on May 5, 1877, and attended the Capital 
City Commercial college at Des Moines, 
Iowa. He entered railway service in 1892, 
as a machinist apprentice in the shop of the 
Des Moines Union Railway and in 1897 
joined the Chicago, Rock Island & Pacific 
as a machinist, later serving as assistant 
enginehouse foreman and enginehouse fore- 
man. In September, 1906, Mr. Anderson 
became connected with the Milwaukee as a 
machinist at Mitchell, S. D., and the fol- 
lowing year he was promoted to assistant 
enginehouse foreman. In April, 1908, he 
was transferred to the Idaho division and 
two months later was promoted to mechan- 
ical foreman of that division. In May, 1909, 
Mr. Anderson was appointed enginehouse 
foreman at Avery, Idaho, and in Novem- 
ber, 1911, he was transferred to Miles City, 


Obituary 


Joun К. Sexton, eastern sales manager 
of the Standard Stoker Company, Inc., 
New York, with headquarters at New 
York, died on September 22 at St. Luke's 
hospital, Chicago. 


Mont. A year later he was promoted to 
district master mechanic, with the same 
headquarters, and in June, 1918, he became 
assistant superintendent of motive power of 
the Eastern lines, with headquarters at Mil- 


Ralph W. Anderson 


waukee. Two years later Mr. Anderson 
was promoted to superintendent of motive 
power of the Eastern lines and in Septem- 
ber, 1927, his jurisdiction was extended to 
cover the entire Milwaukee system. 


E. M. Wircox, inventor of the car re- 
tarding system, assistant superintendent of 
equipment of the New York Central, Lines 
West of Buffalo, and the Michigan Central 
and superintendent of equipment of the In- 
diana Harbor Belt and the Chicago River 
& Indiana, with headquarters at Chicago, 
retired on September 1. Mr. Wilcox was 
born at Buffalo, N. Y., on August 13, 1871, 
and entered railway service in the mechan- 
ical department of the Lehigh Valley in 
1892. In 1902 he joined the Lake Shore & 
Michigan Southern (now part of the New 
York Central) as assistant foreman at Col- 
linwood, Ohio, and was later promoted suc- 
cessively to general foreman at Notting- 
ham, Ohio, traveling foreman at Buffalo, 
N. Y. division general foreman, general 
car foreman at Gibson, Ind., and master car 
builder of the Indiana Harbor Belt and the 
Chicago Junction at Gibson. In May, 1932, 
Mr. Wilcox was appointed master car 
builder for the terminal district of the 
Michigan Central, and in February, 1933, 
his jurisdiction was extended to include the 
Western division of the New York Central, 
with headquarters at Chicago. In June, 
1933, his jurisdiction was extended to in- 
clude a portion of the Cleveland, Cincin- 
nati, Chicago & St. Louis (Big Four) and 
in May, 1934, Mr. Wilcox was appointed 
superintendent of equipment, for the New 
York Central lines mentioned above, with 

(Continued on second left-hand page) 
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The most effective means yet devised for removing moisture from 
the air supply is our compact radiator type Aftercooler, having 

automatic drain valve that ejects condensation each time the com- 
AFTERCOOLER pressor governor operates. Thus, only dry air can reach the several 
brake devices, which helps immeasurably in maintaining functional 
reliability of the whole system. 


Remarkably efficient in providing clean air for brake devices, these 
Filters аге used on the compressor inlet, main reservoir pipe, gover- 
Cartridge Type FILTERS nor connections, and in the brake pipe passage of valves. (Brake 
cylinders are further protected by a felt seal and breather strainer 
at the non-pressure end). Particularly noteworthy have been the 
results with a filter on the compressor — unfailing service continu- 
ously between locomotive shoppings. 


- method of lubrication keeps the cylinder in good condition and 


Leak-proof, non-breakable pipe joints on valve devices, main 
reservoirs, tees, elbows, and unions, are provided by Wabcotite 
WABCOTITE Fittings Fittings. They save air, help definitely to perpetuate proper brake 


functioning, and require no maintenance. 


Our mechanical Lubricator in- 
jects minute quantities of oil to 
the air compressor, positively 
and regularly. Moving parts are 
thus kept in working order, pas- 
sages open, rings free, valves 
tight, and wear at a minimum. 
This condition materially length- 
ens the uninterrupted service 
life of a compressor and .dras- 
tically cuts the cost of upkeep. 


for CYLINDERS 


In the cylinder piston is a groove packed with lubricant that holds 
its body and does not disintegrate. À saturated felt swab distributes 
grease over the cylinder wall with each piston movement. This 


helps to extend maintenance-free life of the equipment. 


WESTINGHOUSE... 
AIR BRAKE COMPANY UWimerding, Ya 


* 


All devices illustrated — fundamental parts of modern equipments — 
have proved invaluable in preserving the integrity of brake per- 
formance, and reducing maintenance costs, which contribute to 
transportation efficiency. We strongly recommend that they be 
made available for equipments already in service by suitable 
conversion. Such procedure will be a sure paying investment. 


headquarters at Chicago. On November 1, 
1937, the position of superintendent of 
equipment on the New York Central, 
Michigan Central and Big Four at Chi- 
cago was abolished, and he was appointed 
assistant superintendent of equipment, with 


E. M. Wilcox 


the same headquarters. Mr. Wilcox has 
been active in the Car Department Officers 
Association for many years, serving as a 
director from 1937 to 1940. He also served 
as second vice-president of the Western 
Railway Club during the year 1936-1937. 
He is the inventor of the car retarder sys- 
tem, now extensively used on hump yards 
throughout the country. For his work in 
this development Mr. Wilcox received the 
Henderson Gold Medal of the Franklin 
Institute, Philadelphia, Pa., in 1930. 


Paut MULLEN, master mechanic of the 
Chicago, Milwaukee, St. Paul & Pacific 
at Savanna, Ill., has become assistant super- 
intendent of motive power, with head- 
quarters at Milwaukee, Wis. 


Master Mechanics and 
Road Foremen 


С. P. Roffe, general foreman of the en- 
ginehouse on the’ New York Central at 
Linndale, Ohio, has been appointed master 
mechanic at Chicago. 


Ковевт FLOCKHART has been appointed a 
road foreman of engines on the Denver & 
Rio Grande Western with headquarters at 
Grand Junction, Colo. 


Н. C. Wricut, master mechanic of the 
Williamsport division of the Pennsylvania, 
with headquarters at Renovo, Pa., has been 
transferred to the Middle division. 


J. F. KELKER, gang foreman of the Penn- 
sylvania at Conway, Pa., has become assist- 
ant enginehouse foreman with the same 
headquarters. 


W. C. FLECK, assistant enginehouse fore- 
man of the New York division of the 
Pennsylvania, has been appointed engine- 
house foreman of the Williamsport, Pa., 
division. 


T. L. PnEUN, master mechanic of the 
Pennsylvania at Buffalo, N. Y., has been 
transferred to the Williamsport division, 
with headquarters at Renovo, Pa. 
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J. Е. Номт, assistant master mechanic 
of the Pennsylvania, Philadelphia division, 
has been appointed master mechanic, with 
headquarters at Buffalo, N. Y. 


C. F. MACKALL, assistant road foreman 
of engines of the Pittsburgh, Pa., division 
of the Pennsylvania, has been appointed 
road foreman of engines, Monongahela 
division. 


W. W. HENDERSON has been appointed 
master mechanic of the Hastings and Da- 
kota division of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Aberdeen, S. D. ` 


J. L. Bossarp, master mechanic of the 
Hastings and Dakota division of the Chi- 
cago, Milwaukee, St. Paul & Pacific at 
Aberdeen, S. D., has been transferred to 
Savanna, Ill. 


Н. D. Анх, assistant engineer motive 
power in the office of the chief of motive 
power of the Pennsylvania, has been ap- 
pointed assistant master mechanic of the 
Philadelphia division. 


Eart FISHER, general foreman on the 
Denver & Salt Lake at Phippsburg, Colo., 
has been appointed acting master me- 
chanic, with headquarters at Utah Junc- 
tion, Colo. 


LAUREL BovNE JOHNSON, general fore- 
man of the locomotive department of the 
Atchison, Topeka & Santa Fe at Clovis, 
М. M., who has been appointed master 
mechanic of the Panhandle & Santa Fe at 
Slaton, Tex., as announced in the Septem- 
ber issue, was born at Whittemore, Iowa, 
on October 15, 1892. Mr. Johnson entered 
railway service with the Panhandle & Santa 


L. B. Johnson 


Fe at Clovis, on May 18, 1910, as an ap- 
prentice. He became a machinist on April 
10, 1914, and later received a special assign- 
ment at the Baldwin Locomotive Works. 
He became gang foreman at Winslow, 
Ariz, on September 21, 1914, erecting 
shop foreman at Clovis on June 22, 1922, 
and general foreman on May 22, 1941. 


E. M. Tapp, assistant master mechanic 
of the Union Pacific at Salt Lake City, 
Utah, has been appointed master mechanic 
of the newly created Utah division, with 
headquarters at Salt Lake City. 


L. E. McCoRkLE, assistant enginehouse 
foreman on the Norfolk & Western at 


Bluefield, W. Va., has been appointed as- 
sistant master mechanic on the Scioto di- 
vision with headquarters at Portsmouth 
Ohio. 


Car Department 


FRANK Arr, general car foreman on the 
Union Pacific at Cheyenne, Wyo., has been 
promoted to general car inspector, with the 
same headquarters. 


Shop and Enginehouse 


С. W. Merepitn, machinist at the Pu- 
laski, Va., shop of the Norfolk & Westem 
has been appointed night enginehouse fore- 
man with the same headquarters. 


Harry E. Troup, gang foreman of the 
Canton, Ohio, enginehouse of the Pennsyl- 
vania, has been appointed assistant engine- 
house foreman with the same headquarters. 


E. E. HINCHMAN, master mechanic on 
the Southern Pacific at Bakersfield, Calif. 
has been appointed superintendent of the 
Los Angeles general shops, with headquar- 
ters at Los Angeles, Calif., succeeding G. 
B. Hart, who has been granted a leave 
of absence. 


Purchasing and Stores 


R. I. RENFRnEW, district storekeeper of 
the New York Central at Beech Grove. 
Ind., has been appointed assistant general 
storekeeper, with headquarters at Beech 
Grove. 


C. L. Capp, signal storekeeper of the 
Leota street shops of the New York Cen- 
tral at Indianapolis, Ind., has been trans- 
ferred to the position of district store- 
keeper at Beech Grove, Ind. 


W. J. Spey, acting general storekeeper 
of the Lehigh Valley at Sayre, Pa, has 
been appointed general storekeeper. Mr. 
Sidey entered railway service immediately 
after leaving school and served part-time 
apprenticeships in the car and locomotive ' 
shops, drawing room, track section, car 
service department and accounting depart- 
ment of the Buffalo, Rochester & Pitts- 
burgh (now Baltimore & Ohio) at Du 
Bois, Pa. Не then worked for several 
wholesale concerns in Rochester, N. Y., in 
their shipping, billing, and stock depart- 
ments. He later returned to the Buffalo, 
Rochester & Pittsburgh in its material sup- 
ply service. He then worked for six years 
as storekeeper in charge of material stocks 
with the General Electric Company in onc 
of its subsidiary plants at Wellsville, N. 
Y. Mr. Sidey returned to the railroad 
field in 1922 as division storekeeper of the 
Lehigh Valley, Jersey City, N. J., serving 
successively as traveling storekeeper at 
Wilkes-Barre, Pa.; division storekeeper at 
Coxton, Pa.; and supervisor of scrap and 
reclamation at Sayre. He was appointed 
acting general storekeeper on February |, 
1941, and became general storekeeper in 
June, 1941. Mr. Sidey has served on conr 
mittees of the Purchases and Stores di- 
vision of the Association of American Rail- 
roads for the past 12 years, both as a mem- 
ber and as chairman. 
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What's in it for you if you 
change to Molybdenum 
high speed steels? 

Users know the answer. 


There are three good reasons for changing to Molyb- costs. Confirmation is found in the experience of thou 


denum high speed steels. sands of shops that have changed over from Tungsten 
1. Equal cutting properties. high speed steels. 
2. Better toughness. Your tool steel supplier will give you information 
3. Lower cost. on the Molybdenum high speed steel analysis and 


The three advantages combine to reduce machining heat treatment to meet each cutting requirement. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
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Ne An Authentic Experience 
4% 
of a User 


The best indication of the uniform 
quality, properties and structure of 
Byers Staybolt Iron is found in such 
users’ experiences as this: Out of 
total staybolt iron shipments of 
over 339,830 lbs., total rejects 
from all material causes were 2401 
lbs. . . . less than three-fourths of 
one per cent. What has your ex- 
perience been? 

This uniformity that saves so 
much time, money and trouble for 
users is the direct result of 77 
years of wrought iron experience 
at work, backed by a completely 
modern plant. For example... 


PROPER WORKING. Modern, large-capacity 
equipment permits reduction at proper 
temperatures. Piling is done to an ap- 
proved pattern, and all bars in the entire 
pile are thoroughly welded. 


[ 


The A. M. Byers Company does 
NOT make staybolts, but is merely 
a supplier of ultra-quality staybolt 
iron to staybolt manufacturers and 
to railroads. The use of Byers Stay- 
bolt Iron has saved thousands of 
dollars for users. If you are inter- 
ested in making similar savings, 
we'll gladly furnish full details. 
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SPECIALIZED EQUIPMENT. Every step in man- 
ufacture is carried on in equipment spe- 
cifically designed for the job. Automatic 
controls eliminate variations due to the 
human element. 


DUPLICATED QUALITY. The large sponge ball, 
produced under controlled and duplicated 


- conditions, yields a bloom that is initially 


more uniform in structure and analysis 
than old-style material after rerolling. - 


LOWER FIRST COST. Byers methods and 
equipment permit the production of iron 
of staybolt quality as a production item. 
Savings to users sometimes run to more 
than $40.00 a ton. 


FORGING BILLETS. Forging billets of similar 
high quality are regularly produced by 
Byers. Order under -A-73 of 
AAR-M-307 Specifications. Available in 
round, square or rectangular sections. . 


A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Boston, New York, Philadelphia, Washington, Chicago, 
St. Louis, Houston, Seattle, San Francisco. 


BYERS 


GENUINE WROUGHT IRON 
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Union Pacifie Buys 


Twenty 48-8-4 Locomotives 


With the coupler retracted, the pilot surface is smooth and 
unobstructed 


Twenty 4-8-8-4 type articulated locomotives, the 
largest in size and heaviest in point of total engine and 
tender weight of any single-expansion locomotives of 
this wheel arrangement, are being delivered to the 
Union Pacific by the American Locomotive Company. 
The length over couplers is 132 ft. 9% in.; the weight 
of engine and tender, 1,197,800 1b., and tractive force, 
135,375 Ib. The locomotives are also notable for many 
refinements affecting their performance. 

The basic design was developed by engineers of the 
Research and Mechanical Standards Department of the 


Heaviest single-expansion ar- 
ticulated locomotives to handle 
maximum tonnage without 
helpers on 1.14 per cent moun- 
tain grades— Running gear 
distinguished by high degree 
of controlled flexibility 


Union Pacific, under the direction of Otto Jabelmann, 
vice-president, to originate a locomotive capable of haul- 
ing maximum tonnage and maintaining schedules with- 
out helper service over the Wahsatch Mountains on a 
ruling grade of 1.14 per cent between Ogden, Utah, and 
Green River, Wyo. Results of exhaustive road tests and 
experience gained in operation of other single-expansion 
articulated locomotives were furnished to the American 
Locomotive Company which collaborated with the Union 
Pacific engineers in designing the locomotive. 

The new locomotives can operate on any part of the 
railroad and were designed for speeds up to 80 m. p. h. 
and to produce maximum power output continuously at 
70 m. p. h. 

'The design of running gear permits great flexibility 
when moving around curves and at the same time pro- 
vides for relatively high rigidity when operating on 
tangent track. The spring-rigging suspension of the 
locomotive also permits adjustment of the wheels to ver- 
tical curves with relatively little distortion of the weight 
distribution. 

The arrangement of the running gear for tracking on 
curves embodies what is designated by the builder as the 
"lever principle." This term is applied to a system of 
lateral-motion control and spring-rigging suspension, the 
function of which is to fit all wheels of the locomotives 
to the rails on curves with maximum freedom from bind- 
ing and to adjust the wheels to vertical curves encoun- 
tered with changes of grade with a minimum of dis- 
turbance to the distribution of the locomotive weight. 


Railway Mechanical Engineer 
NOVEMBER, 1941 


The use of the term "lever principle" arises from the 
employment of a definitely selected pivot point in the 
locomotive wheel base about which the mass of the loco- 
motive rotates with respect to the track as the locomotive 
passes around curves. On an eight-coupled driving- 
wheel base this is the rear pair of driving wheels in 
which no provision 1s made for lateral movement of the 
axle with respect to the locomotive bed. The guiding 
wheels on the front engine unit (the front pair of truck 
wheels and the front pair of driving wheels) have pro- 
vision for ample lateral movement against controlled re- 
sistance. The initial resistance of these wheels is about 
17 per cent, increasing gradually as the movement prog- 
resses. The second and third pairs of driving wheels 
adjust themselves freely against a somewhat lower initial 
resistance and through a somewhat less range of lateral 
movement than that effective on the guiding wheels. 
Wheels back of the pivot pair control the movement of 
the rear end of the locomotive against an initial lateral 
resistance somewhat lower than that of the guiding 
wheels. All wheels are fitted to track gage with a setting 
of 535% in. between the backs of the tires. 

The effect of this arrangement is to produce a rigidly 
guided locomotive when on tangent track which adjusts 


itself freely on curves with a guiding force cushioned in 
its application. Locomotives on which this arrangement 
has been used are said to move around curves smoothly 
with complete absence of the succession of violent guid- 
ing oscillations characteristic of many existing steam 
locomotives, 

In counterbalancing advantage has been taken of the 
absence of the tendency to nose, brought about by the 
lateral rigidity of the wheel base on tangent track, to 
keep down the overbalance. This has been fixed con- 
servatively at 28 per cent of the reciprocating weights. 

In order to relieve the tendency of locomotives with 
long wheel bases to overload the driving springs when 
passing over convex vertical curves at summits and to 
under load them with corresponding overloading of the 
truck springs at the ends of the wheel base when passing 
over a concave curve an unusual degree of flexibility has 
been provided in the spring rigging by the employment 
of coil springs at all points of anchorage of the spring 
rigging to the engine bed and to the trailer truck. Each 
of these cushion springs comprises two 8-in. double coils 
in tandem; they permit the elongation or shortening of 
what are customarily hangers of fixed length, and permit 
vertical adjustments throughout the entire wheel base to 
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Elevation and cross-sections of one of the Union Pacific 4-8-8-4 type 
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conform to the track with a minimum of distortion of the 
adhesion weight on the driving wheels. With this ar- 
rangement the main springs of the system are designed 
with an overload factor of only 5 per cent. 

Unusual attention has been given to insuring freedom 
oí adjustment of the entire spring-rigging suspension sys- 
tem. Wherever possible, the spring hangers are of the 
loop type. Alemite lubrication is applied to the circular 
curved suríaces between the hanger loop and the spring 
gib. Cross-equalizer hangers have ball ends which hang 
in removable seats in oil-waste-packed pockets in the 
equalizer. 

The locomotive as a whole has a three-point suspen- 
sion. All driving wheels of the front engine are equal- 
ized on each side and the two sides are cross-equalized 
at the front end to the suspension of the rear end of the 
main equalizer beam, the front end of which bears in 
the Bissel type center pin of the engine truck. Each side 
of the rear engine is equalized as a unit from front to 
back, including both trailer wheels. 


Foundation and Running Gear 


The two engine beds of the locomotive are connected 
by a vertical articulation hinge with the pocket and pin 


at the front end of the rear engine bed and the tongue 
at the rear end of the front engine bed, which is similar : 
to the arrangement developed by the Union Pacific for 
their 4-6-6-4 type single-expansion locomotive. The two 
engine units are so arranged that when the boiler load 
is applied to the waist-sheet support on the front engine 
bed a load of about seven tons is delivered to the top of 
the tongue from the rear engine bed. The two engine 
units are thus completely rigid in a vertical plane and all 
adjustments to vertical curvature is through the spring- 
rigging suspension. 

A combination of coil and elliptic springs characterize 
the Alco four-wheel engine truck. These operate in 
parallel. The inclined-plane-and-geared-roller centering 
device has an initial resistance to lateral movement of 
18 per cent, increasing to 33 per cent. The center plate 
is sealed to exclude dust and is force-feed lubricated. 
Oil is also fed to the racks and roller teeth of the center- 
ing device. The wheels are 36 in. in diameter and have 
SKF inside journal bearings which are tied together with 
a one-piece top-half integral box, making this a non-self- 
aligning bearing. 

The General Steel Castings four wheel-trailing truck 
has 42-in. wheels with SKF twin-bearing outside journal 
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boxes. It has a centering device with a 1O per cent 
initial resistance, increasing to 15 per cent and thence 
remaining constant. 

The driving wheels, which are 68 in. in diameter over 
the tires, are of the Boxpok type. The axle journals 
have Timken roller bearings. The driving boxes and 
all other roller-bearing boxes on the locomotive are 
fitted with heat indicators. Driving boxes are equipped 
with Franklin compensator and snubber wedge assem- 
blies. Alco lateral-motion devices are applied on the 
three leading driving axles of each engine unit. 

The side rods are of the articulated type, eliminating 
knuckle-pin connections, similar to those developed by 
the Union Pacific for their first order of 4-8-4 type 
ireight and passenger locomotives. Vertical grease 


pockets are located in the bodies of the rods adjoining 
the crankpins, except for the ends of the rods on the 
This bearing is lubricated from 
The driving axles, 


intermediate crank pin. 
the hollow bore of the crank pin. 


Alongside the firebox 


the main and side rods, crank pins and piston rods are 
heat-treated low-carbon-nickel steel. 

The pistons were furnished by the Locomotive Fin- 
ished Material Company. They are of light alloy-steel 
rolled section with three T-section combination bronze 
and cast-iron piston packing rings. The crossheads are 
manganese-Vanadium alloy-steel castings and operate in 
multi-bearing guides. The guides are carbon-steel forg- 


Principal Dimensions, Weights and Proportions of 
the Union Pacific 4-8-8-4 Type Locomotive 


Railroad геа Union Pacific 
Builder (23 566005 Amer. Loco. Co. 
Type of locomotive 4-8-8-4 
Road numbers 4000-4019 
Date built . 1941 
SErVIGE. scarce. vec жабу» Fast frt. 
Dimensions: 

Height to top of stack, ft.-in. 16-254 

Height to center cf boiler, ft.-i 11-1 

Width overall, in. .......... ky ex 132 

Cylinder Сенегала аф 93 
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The back head presents an orderly arrangement of valves, gauges, 
and controls 


Weights in working order, lb.: 


Om. dfiveté Аъ n CSS ERE EDT S 540,000 
On. front. tfuck аьаа Е type Qi rh de ,000 
On, trasling truck? ль ола Une Vom ma Palanan 125,000 

Total-engine «uses prater yt odo с жад н ee wee 762,000 

T'endet. «poses siia dots ара асана ER 435,800 

Wheel bases, ft.-in.: 

Driving; total «2.522 АЙ er rate Sor ero ee NAE 47-3 
Front engine ..........................4...... 18-3 
REA engine as Ыг уб» sete vlan a алома быу Л 18-3 

Engine total PTE AEE ARE rti nie OPI LO gua 72-51% 

Engine and tender, total ..................eseeee 117-7 

Wheels, diameter outside tires, in.: 

Driving. etui so es y 68 

Front truck 36 

Trailing trüek uova Sep ace verdes scele 42 

Engine: 
ylinders, number, diameter and stroke, in. ....... 4-2334x32 

Valve gear, type. 455.» езе »ә е titres Walschaert 

Valves, piston type, size, i 12 

Maximum travel, in. .... 7 

Steám. Jap, "In^ кулл» КУК» PEE ne rot ferar ан Йаш 1 

Exhaust c NUT IC CDI an E ER UA EU d 1 

ET m ее EEEROGL TID I T hie м 

Cutoff, max., in full gear, per cent ............... 81 

Boiler: 

Туре $$. эд 44 neni hk ha nr PER Em tpa Straight top 

Steam pressure, lb. per sq. in... isses enn 300 

Diameter, first ring, inside, in. ............ eese 95 

Diameter, largest, outside, in. .................... 106?/1e 

Firebox- length, 1n. oc Odie shales inh 6 0g ERE TAI e late abla 2351/32 

Firebox width, iors scc mier iiio De ne ЫДЫ А 963/16 

Height mud ring to crownsheet, back, in. ......... 77% 

Height mud ring to crown sheet, front, in. ........ 79% 

Combustion chamber length, in. .................. 112 

Security circulators, number ..................... 7 

Tubes, number and diameter, іп. ................. 75-214 

Flues, number and diameter, in. ........ lues 184-4 

Length over tube sheets, ft-in. ........... usse 22-0 

Net gas area through tubes and flues, sq. ft. ....... 11.33 

о ДАЛДА eas venen ЛҮКТҮ T КА tee ta See Soft coal 

Grate aren, sd. ft. iore + зл» зш» eer ais rrt Rer ar 150 


Details of the spring-rigging attachment to 
the engine bed at the rear end of the front 


engine unit 
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Heating surfaces, sq. ft.: 
Firebox and comb. chamber .. 
Security circulators .........- 
Firebox; total сезе эле-е АА ues nets’ 

Tubes and flues .......... Leere А 
Evaporative, total. sisan Аз дане жт» озы 


Superheater. postais a orn 

Comb. evap. and superheater ........ ам а quara indie 8,355 
Tender: 

Туре sips Sh Ab Se ASSES Qr IO бонат ааа a) à we ated Water bottom 

ater ‘capacity, gal 2... cee wee асло aati 25,000 

Fuel capacity, {опята иеа 28 

Trucks (one) .:..:.....e Ime em Sal erat Т И 
Rated tractive force, engine, lb. ......... nS Saal om oua 01395375 
Weight proportions: 

Weight on drivers + weight engine, per cent .... .. 70.87 

Weight on drivers + tractive force ............ í 4.00 

Weight of engine + evaporative heating surface .... 129.4 

Weight of engine + comb. heating surface ........ 91.2 


Boiler proportions: 
Firebox heating surface, per cent comb. heating 
surface ...... Gide Rie DECIR ER 8.43 
Tube-flue heating surface, per cent combined heat- 
ig Surface осоо оинаро ee онаа ааа ае . 62.06 
Superheater heating surface, per cent combined heat- 


ing surface 39.52 
Firebox heating surface grate area . 4.69 
Tube-flue heating surface —- grate area 34.50 
Superheater heating surface + grate ar 16.40 
Comb. heating surface + grate area . 55.59 
Gas area, tubes-flues + grate area ................ 0.0754 
Evaporative heating surface + grate area = vac SOS 
Tractive force +- grate area ................ ov; “9006 
Tractive force + evaporative heating surface 23.0 
Tractive force + comb. heating a | КРЕНЕ 16.2 
Tractive force x diameter drivers —- comb. heating 

ПТ дата фр» Juez d es San ede УЧР и 1,101.5 
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Part of the spring rigging of the front engine unit showing the cross equalization at the rear of the engine-truck equal beam and the use 
of coil equalizer springs where clearance does not permit the use of semi-elliptic springs 
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The front and rear engine-bed castings 


ings, secured at both ends by heavy clamps so that in 
adjusting themselves to the lateral expansion of the 
cylinders the bolts are not subjected to shearing stresses. 

The weight of reciprocating parts on each side of the 
locomotive is 2,106 Ib. on the front engine and 1,912 Ib. 
on the rear engine. The weight of the main rod is appor- 
tioned between reciprocating and revolving weights by 
the center-of-percussion method. All revolving weights 
are balanced in each wheel and overbalance for 28 per 
cent of the reciprocating weights is divided equally among 
all wheels. The main driving wheels are cross-balanced. 
To avoid the use of separate patterns, the primary coun- 
terbalance is symmetrical about the diameter through the 
crank pin and in the wheel center are cast separate sec- 
ondary counterbalance pockets at either end of the pri- 
mary counterbalance for the cross-balance correction. 
One of these is used and closed with a steel plate, welded 
on. The other is left open. The maximum dynamic 
augment at diametral speed is 7,590 Ib. 


Steam Pipes and Steam Distribution 


The live- and exhaust-steam pipes applied to these 
locomotives are larger than those heretofore applied to 


The piston and crosshead 


any other single-expansion articulated locomotives. Test 
data developed by the Research and Mechanical Stand- 
ards Department of the Union Pacific conclusively dem- 
onstrated that, to utilize full boiler capacity and develop 
maximum power output, past practices could not be fol- 
lowed. The arrangement of the steam pipes applied to 
these locomotives represents a further development of 
the system of flexible connections to the leading pair of 
cylinders which has been employed on a number of 
articulated locomotives previously turned out by this 
builder. By this system steam from the branch pipes is 
divided and delivered directly to each pair of cylinders. 
By the use of a short rotating steam-pipe connection at 
the cylinder, to the outer end of which the longer flexible 
connection to the branch-pipe is attached by a flexible 
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joint, these pipes adjust themselves to the lateral move- 
ment of the front engine on curves without the use oí 
slip joints. The three flexible connections in each pipe 
are full ball joints, permitting complete freedom of ad- 
justment. While the use of ball joints at these locations 
is not new, those installed on the Union Pacific locomo- 
tives have been materially simplified in design. 

Because of the universal movement permitted by the 
ball joints, a pair of outrigger studs has been applied to 
the ball-joint casing at each cylinder. There is normally 
a small clearance between the ends of the studs and the 
face plate over which they move as the joint rotates. 
Should this joint and the pipe arm attached tend to roll 
out of alignment when there is no pressure in the pipes 
these studs prevent the pipe from tipping out of align- 
ment. 

The main steam pipes to both pairs of cylinders are 
insulated with Unarco Insubestos pipe covering. 

The expansion joint at the rear end of the long steam 
pipe to the rear cylinders is balanced against the effect of 
internal pressure. 

The cylinders, together with the back cylinder heads, 
are integral parts of the bed castings. Both cylinders 
and valve chambers have Hunt-Spiller gun-iron bushings. 

The steam distribution is effected by 12-in. piston 
valves and is controlled by Walschaert valve gear. The 
valves are Hunt-Spiller lightweight design with Duplex 
bronze and cast-iron lip-type packing rings. 

All pins in the Walschaert valve gear, except the 
eccentric crank pin are fitted with McGill needle bear- 
ings. An SKF self-aligning roller bearing is applied on 
the eccentric crank pin. The union links, combination 
lever, radius bars, radius-bar lifters, and valve stems are 
heat-treated low-carbon nickel steel. The links, link 
blocks, and valve-motion pins are casehardened. 

The reverse gear is an Alco special Type H with a 
12-in. by 24-in. cylinder. Compensating springs are 
applied to the reverse shafts on both engines. 


Lubrication 


Mechanical application of oil lubrication to these loco- 
motives is effected by four Nathan DV7 36-pint mechan- 
ical lubricators with a total of 49 feeds leading through 
Detroit two- and four-way dividers and terminal check: 
to 123 oil outlets, exclusive of the air compressors and 
tender. The points lubricated include the valves, cylin- 
ders, cylinder cocks, piston-rod packing, steam-pipe and 
exhaust-pipe ball and slip joints, the driving boxes and 
driving-box wedges, guides, engine-truck and trailer- 
truck center plates, trailer-truck journal boxes, engine- 
truck lateral-motion device, throttle, reverse gear, articu- 
lation hinge pin, stoker, and radial buffer. Two of these 
lubricators supply cylinder oil to the bearings subjected 
to steam temperature; the other two furnish lubrication 
for the chassis bearings. 

In addition to the oil lubrication, all spring-rigging 
joints, brake-rigging pins, and valve-motion bearings 
have Alemite fittings. In the few points at which pm 
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connections are used in the spring rigging, the pins fit 
in Grafitex self-lubricating bushings. 


The Boiler 


The boiler has three barrel courses and, due to thick- 
ness, the sheets were cold rolled and then stress relieved 
before riveting the seams. The first course is conical 
with an inside diameter of 95 in. at the front end. The 
third course, which surrounds the combustion chamber, 
is 106% 6 in. outside diameter. All longitudinal seams 
are of the saw-tooth type riveted and caulked inside and 
outside ; also, all circumferential seams are caulked inside 
and outside. The firebox is 235%» in. in length by 
9634 in. in width, and the combustion chamber is 112 in. 
leng. The crown sheet is about 27 ft. in length and has 
a relatively small slope; the highest point at the front 
tube sheet is only 17$ in. higher than the lowest point 
at the door sheet. 

Practically the entire-boiler structure is built of Bethloc 
steel. This includes the barrel sheets and the firebox 
wrapper sheets, as well as the entire inside firebox. The 
front barrel sheet is 1144. in. thick, and the two larger 
courses 15% in. each. The smokebox is of three-piece 
welded construction, to which is attached the boiler bear- 
ing, thus relieving the boiler barrel of any shock load 
which may be transmitted from the front engine unit. 

All seams in the firebox, including the attachment of 
the back tube sheet to the combustion chamber, are 
welded. At the mud ring the caulking edges of the inside 


sheets are welded around all four corners, and the out- : 


side sheets around the front corners. At the back, the 
caulking edge of the outside sheet is welded around the 
corners and entirely across the mud ring. Seal welding 
is also applied to the outside caulking edges of the wrap- 
per-sheet and back-head seams, to the side- and roof- 
sheet seams, and to a large part of the front wrapper- 
sheet seams. The ends of the longitudinal barrel seams 
are also seal welded. 

The Flannery flexible staybolts have the MK type 
caps. There is a complete installation of flexibles around 
the combustion chamber and over the crown sheet. There 
are flexible bolts also along the top of the side sheets, 
across the top rear corner of the side sheets, and around 
the rear corners of the firebox. Flexible bolts are also 
applied at all locations on the back head under the cab 
deck. The rear firebox corners have radii of 24 in. inside 
and 25 in. outside at the mud ring, tapering upward to 
the customary short radii near the top of the side wrap- 
per sheet, 

The firebox is supported on the engine bed by four 


sliding-shoe furnace bearers. Each is enclosed by an 
oil-tight sheet-steel casing and is immersed in an oil bath. 

In the firebox are seven Security circulators and 
through each side are 20 secondary air tubes. 

The boilers have the Electro-Chemical Engineering 
Company foam-collapsing trough and automatic blow- 
down system. The Wilson blow-off cocks in the firebox 
side near the back head are pneumatically operated and 
are piped into the centrifugal separator which forms a 
part of the automatic blow-down system. An additional 
blow-off cock is provided in the belly of the boiler at the 
front end of the first course, with the nozzle directed 
toward the firebox for use in blowing down and filling 
the boiler. Blow-off cocks which are hand-operated from 


The engine truck 


the ground are placed in the sides of the firebox near the 
throat sheet. 

The Firebar grates have 15 per cent air openings. The 
stoker is the Standard Type MB with the stoker engine 
installed in the tender. The boiler feed equipment in- 
cludes a Nathan live-steam injector on the right side 
and an Elesco exhaust-steam injector with remote con- 
trol and centrifugal pump on the left side. 

The exhaust-steam injector is the recently developed 
type TP. It is started and stopped by a simple starting 
valve. The amount of water delivered to the boiler is 
regulated by an indexing handle in the cab which is the 
only manual control and does not need to be moved 
when the injector is shut off. The operation is entirely 


The rear engine unit in the erecting shop 
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automatic once the starting valve is opened. The cen- 
trifugal booster pump is added to the type TP injector 
so that the choice of location on the locomotive is not 
limited by the non-lifting characteristic of the injector 
itself, and on these locomotives the exhaust-steam injec- 
tor is located on the left side of the smokebox. 

The Type E superheater has 93 units. These units, 
which are inserted in 4-in. flues, are 13% in. in diameter. 
The multiple throttle includes an auxiliary throttle, sup- 
plied with saturated steam from the dome, for drifting 
and handling the locomotives by hostlers at terminals. 
The throttle has a double quadrant and latch to permit 
half-notch adjustment. It provides additional head room. 
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The front-end arrangement consists of two complete 
stacks and exhaust nozzles on a common base, one for 
each of the two engine units. Each exhaust tip has four 
Each stack extension includes a four-jet combin- 
ing tube at the bottom which resembles somewhat the 
formerly much-used petticoat pipe in its relation to the 
stack extension proper. These jet-combining tubes com- 
prise in effect four draft tubes, one for each exhaust jet, 
and the setting is such that the jet fills the tube near the 
top. As the exhaust jets pass into the upper part of 
the stack extension, further injector action is effected in 
the annular passage between the top of the draft tubes 
and the stack-extension bell. 
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Detail of Backhead Seam Detail of Outside Throat 
and Roof to Shell Seam 
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The labyrinth front-end draft appliance is a patented 
device developed on the Union Pacific. Instead of the 
customary arrangement of table plate, the exhaust nozzles 
and smoke stacks are enclosed at the sides by longitudinal 
sheets which slope from the arch of the smokebox to the 
top of the exhaust stands. Thus, the gas passages to the 
front of the smokebox range from 96 to 112 per cent of 
the net gas area through the tubes and flues. 

The front of the space about the stacks and nozzles is 
partially closed by a vertical plate, the top of which is 
2214 in. above the center line of the boiler. The gases 
pass through the space between this plate and the smoke- 
box door and over its top through the area between it 


and the top of the smoke arch through the labyrinth draft 
appliance. The areas of these passages are in excess of 
the net gas area through the tubes and flues. 

The cab is completely supported from the boiler. It 
is insulated with Fiberglas and lined with Masonite. It 
has Prime clear-vision windows with air defrosters at 
the front and windshield wings at the windows on each 
side. Both the engineman's and fireman's seats, fur- 
nished by Heywood-Wakefield, are adjustable both hor- 
izontally and vertically. There is a seat for the road 
foreman on the right side, and a seat for the brakeman 
on the left side. 

These locomotives are equipped with two water 
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Seven Security circulators are installed in the firebox 


columns each having two standard-length water glasses, 
and the right-hand water column is provided with three 
gauge cocks. The height of water above the highest 
point of the crown sheet on level tangent track is 10% 
in. with the water level in the boiler at the bottom gauge 
cock. Each pair of water glasses is applied with a ver- 
tical difference of 5% in. in the lowest water-glass in- 
dication. The upper water glass is for indicating the 
height of the water in the boiler on level track or ascend- 
ing grades, and the lower water glass is for indicating 
the height of the water in the boiler on descending grades. 

There are two saturated-steam turrets in front of the 
cab, опе on either side. Each is supplied through а 
316-іп. dry pipe from the dome. Another turret for 


superheated steam supplies the air pumps, stoker and 
turbo-generator. 
heated steam. 
'The air-brake equipment is Westinghouse No. 8 ET. 
Two 8:6-іп. cross-compound compressors are mounted 


The whistle is also operated by super- 


on the front end of the forward engine bed. Each com- 
pressor is served by a mechanically operated lubricator. 
Shields in front of the air compressors protect the air- 
brake fin-tube radiation. There is 15 ft. of radiation 
pipe between the air pumps and a sump reservoir and an 
eight-tube New York Air Brake intercooler between the 
sump reservoir and the main reservoir. In the sump 
reservoir is an automatic drain valve. 

Single brake heads with two flanged brake shoes per 
head are applied on the driving wheels. A single long 
brake shoe is applied on the rear of each trailer-truck 
wheel. The engine truck is designed for the future 
application of brakes. There are anti-rattler devices 
throughout the brake rigging. 


The Pilot and Bumper 


The pilot is cast integral with the front bumper beam 
and the latter is provided with a rubber bumper. The 
top section of the pilot consists of a swing-type coupler 


Section at ¢ of Front Stack | Section at & of Back Stack 
Looking Forward Looking 


In the front end are two stacks, two four-jet exhaust nozzles and a patented labyrinth front-end draft appliance 
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Partial List of Materials and Equipment on the Union Pacific 4-8-8-4 Type Locomotives 


Bases, driving-wheel centers, 
bumpers and pilots, trailing 
ПОСВ x rxespener9r pm 


and trailer-truck 


Lateral-motion device; trailer 
and driving springs; tires 


Radial buffers; frame wedges; 
compensator and snubber .. 
Roller bearings ............ 
Frame equalizer bushings; 
shaft arm bushings 


Engine couplers 
Brakes 


Brake-pipe conduit 
Air pump intercooler 
Boiler and firebox plates .... 


Flexible stays; expansion 
Rea ee 
Lock washers 
Stop nuts 
Door hinges 


Steam pipes; exhaust pipes.. 
Pipe clamps ............... 
Pipe supports 
Copper pipe 


Asbestos tubing 
Cylinder and boiler lagging.. 


General Steel Castings Corp., Eddystone, Pa. 


Bethlehem Steel Co., Bethlehem, Pa. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 

American Locomotive Co., Railway Steel 
Spring Div., New York. 

Franklin Railway Supply Co., Inc., New 
York. 

SKF Industries, Philadelphia, Pa. 

The Timken Roller Bearing Co., Canton, O. 


Gatke Corp., Chicago. 
Buckeye Steel Castings Co., Columbus, Ohio. 
Westinghouse Air Brake Co., Wilmerding, 


a. 
ameritat Brake Shoe & Foundry Co., New 


ork. 
United States Rubber Co., New York. 
New York Air Brake Co., New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
National Tube Co., Pittsburgh, Pa. 
Tube-Turns, Incorporated, Louisville, Ky. 


American Arch Co., Inc., New York. 
os. T. Ryerson & Son, Chicago. 
Ister Iron Works, Dover, N. J. 


Flannery Bolt Co., Bridgeville, Pa. 

The Champion Rivet Co., Cleveland, Ohio. 

Nathan Manufacturing Co., New York. 

National Lock Washer Co., Newark, N. J. 

Elastic Stop Nut Corp., Union, N. J. 

The Homer D. Bronson Co., Beacon Falls, 
Conn. 

National Tube Co., Pittsburgh, Pa. 

Adirondack Foundries & Steel, Inc., Water- 
vliet, N. Y. 

Symington Gould Corp., Rochester, N. Y. 

Chase Brass & Copper Co., Waterbury, Conn. 

Phelps Dodge Copper Products Corporation, 
New York. 

Union Asbestos & Rubber Co., Chicago. 

Johns-Manville Sales Corp., New York. 


Multiple throttle 
Packing 


exhaust 


Superheater pipes; 

steam injectors 
Steam line injectors 
Foam collapsing system 
Coal sprinklers 
Ashpan sprinkler valve 


circulator 


Washout plugs; 
plugs 


Hose 
Blow-off cocks 
Feed pipe strainer 
Grates 
Firedoors 


Stokers хау 
Stoker flexible joints .... 
Cab insulation; ventilators 
Cab roof; side walls 


Clear vision windows . 


Shatterproof glass 
Bloor, plates: «os жек» de onas 
Engineman and firemans seats 
Seat covering 
Water gages; gage cocks ... 
Safety valves; boiler checks.. 


Steam-heat gages; back-pres- 
sure gages; steam gages... 
Steam-heat flexible joints ... 


Gage holders 
Cocks and valves 


Whistle 


Bell (ringers усаг 
Sander equipment 
Headlights and headlight gen- 

erator 


The Lunkenheimer 


American Throttle Co., New York. 


Je Garlock Packing Company, Palmyra, 


The Superheater Company, New York. 
Nathan Manufacturing Co., New York. 
Electro Chemical Engineering Corp., Chicago, 
Wm. Sellers & Co., Inc., P Мазан, Ра. 

i Company, Cincinnati, 
Ohio. 


The Prime Manufacturing Co., Milwaukee, 


is. 

Hewitt Rubber Corp., Buffalo, N. Y. 

Wilson Engineering Corp., Chicago. 

T-Z Railway Equipment Co., Chicago. 

Waugh Equipment Co., New York. 

Pran lin ailway Supply Co., Inc., New 
ork. 

Standard Stoker Co., Inc., New York. 

Barco Manufacturing Co., Chicago. 

Gustin-Bacon Mfg. Co., Kansas City, Mo. 

Masonite Corp., Chicago. 

The Prime Manufacturing Co., Milwaukee, 


Wis. 
Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
Heywood-Wakefield Co., Gardner, Mass. : 
L. C. Chase & Co., Inc., New York. 
Nathan Manufacturing Co., New York. 
Manning, Maxwell & Moore, Inc., Locomo- 

tive Equipment Division, Bridgeport, Conn. 


Ashton Valve Co., Boston, Mass. 
RM Railway Supply Co., Inc, New 
ork. 

T-Z Railway Equipment Co., Chicago. 

Crane Co., icago. E 

The Lukenheimer Co., Cincinnati, Ohio. 

Walworth Company, New York. 

Manning, Maxwell & Moore, Inc., Locomo- 
tive Equipment Division, Bridgeport, Conn. 

Railway Service and Supply Corp., Indian- 
apolis, Ind. 

Morris B. Brewster Company, Chicago. 

The Pyle-National Company, Chicago. 

The Adams & Westlake Co., Elkhart, Ind. 
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There are three ball joints and no slip joints in the steam 


pipes to the front cylinders 


The front coupler is here shown in operating position 


Barco Manufacturing Co., Chicago. 
Manning, Maxwell & Moore, Inc., Locomo- 
tive Equipment Division, Bridgeport, Conn. 
x oed Insulated Wire & Cable Co., New 
or 


Hunt-Spiller Manufacturing 
Boston, Mass. 


Ball joints ................. 
Universal joints ............ 


Flexible conductor ......... 
Cylinder and  piston-valve 


bushings; piston valves ... Corporation, 


Pistons: uos t pork Sas Locomotive Finished Material Co., Atchison, 
an. 
Piston-rod and valve-stem 
packing 2... aes era cs Paxton-Mitchell Co., Omaha, Neb. 
Rod brasses; hub liners; 
crosshead liners; eccentric 
crank liners; expansion 


shoe wearing plates; frame 


shoes; bells; steam metal.. Magnus Metal Corporation, Chicago. 
Crossheads -................ Vanadium Corporation of America, New 
ог 
Steel for crank pins, driving 
axles, main and side rods, 
and valve-gear details .... The International Nickel Company, New 
ork. 
Drifting valves ............ Kieley & Mueller, Inc., New York. 


McGill needle roller bearings 


(valve gear) Pilliod Co., New York. 


Cylinder cocks ............. The нше Manufacturing Co., Milwaukee, 
Drain cocks ..........o The Okad Company, Chicago: 

Reverse gear .............. American Locomotive New York. 
LEubricators 5...2..... 22086» Nathan Manufacturing Oe, New York. 


Lubricator dividers and ter- 


minal checks Detroit Lubricator Co., Detroit, Mich. 


Alemite grease ............. Socony Vacuum Oil Co., Inc., New York. 
Rod grease ..... eee The Texas Company, New York. 
Grease. fittings 1.5295 The Prime Manufacturing Co., Milwaukee, 
is. 
Tender: 
Frames; lateral-motion de- 
vice; front truck ......... General Steel Castings Corp., Eddystone, 
a. 
Wheels eresas aniraa Bethlehem Steel Co., Bethlehem, Pa. 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
The Timken Roller Bearing Co., Canton, 


Roller bearings 
Ohio. 


Clasp brakes: 2.4552» American Steel Foundries, Chicago. 
Draft gear 4... +з W. H. Miner, Inc., Chicago. 
COUDIÉFS Saito tanta ma National Malleable and Steel Castings Co., 
А Cleveland, Ohio. 
Tank plates ............. Bethlehem Steel Co., Bethlehem, Pa. 
Steam-heat pipe covering .. Union Asbestos & Rubber Co., Chicago. 
Palit: Sauce ipee fr eset E. I. du Pont de Nemours & Co., Wil- 


mington, Del, 
The Glidden Co., Cleveland, Ohio. 
Sherwin Williams Co, Cleveland, Ohio. 


furnished by the Buckeye Steel Castings Company, 
which, when in closed position, fits the contour of the 
pilot and removes all obstructions. 
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The Tender 


The tenders are built on General Steel Castings water- 
bottom beds. They are carried on a four-wheel truck 
at the front end and five pairs of wheels mounted in 
pedestals cast integral with the tender bed. The equaliz- 
ing system provides a three-point-load suspension. All 
wheels are 42 in. in diameter and have Timken roller 
bearings in outside journal boxes. 

The four-wheel tender truck is equalized and has a 
roller centering device designed for 17 per cent initial 
and constant lateral resistance. There are no side bear- 
ings on the tender truck. 

The five pairs of pedestal-mounted wheels are equal- 
ized together on each side of the tender, with one semi- 
elliptic spring and two coil springs over each box. The 
front and back ends of each equalizing system are 
anchored to the bed casting through double cushioning 
coils in tandem. Casehardened spring rigging pins are 
fitted in Graphitex bushings. 

All five pairs of wheels mounted in fixed pedestals are 
fitted with the General Steel Castings centering device. 
This consists of rubber blocks, sandwiched between steel 
plates, which are inserted between the semi-elliptic spring 
saddles and the top of each box. The vertical guides 
for the spring saddle on the frame prevent lateral move- 
ment of the top of this device but do not interfere with 
the lateral movement of the journal boxes against the 
resistance of the shear distortion of the rubber. On the 
four forward pairs of fixed wheels provision is made for 
a lateral movement of 174 in. On the rear pair of wheels 
the movement is restricted to 34 in.* 

A Nathan DV -7 lubricator with eight feeds is mounted 
on the tender bed and driven from the stoker engine. 
These feeds supply oil to all tender-truck boxes and to 
the tender-truck center plate. 

Between the engine and tender there is a Franklin E2 
radial buffer. The engine and tender connections include 
U. S. armored rubber hose for the air-brake lines: 
Franklin metallic joints in the steam-heat train line, and 
Barco flexible joints in the stoker steam connections. 

Couplers, furnished by the National Malleable and 
Steel Castings Company, and Miner A94XB draft gears 
are installed at the rear of the tender. 

The principal dimensions, weights, and proportions of 
these locomotives are shown in a table. Another shows 
a partial list of manufacturers whose materials and 
equipment form a part. of the locomotives. 

* For a more detailed description of this tender design see “Union Pa- 


cific Tenders Embody Manv Improved Features," page 386, October, 1940, 
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SENATE REFRIGERATOR Car Birr.— The Senate on October 4 
passed S. 2753, the so-called refrigerator car bill sponsored by 
Senator Shipstead, Farmer-Laborite of Minnesota. The present 
version of this measure would amend the Interstate Commerce 
Act to give shippers of fresh meats, packing house products or 
dairy products the right to furnish their own refrigerator cars— 
provided the railroads were unable or unwilling to supply proper 
equipment. In other words the right of the railroads to furnish 
the cars is protected, if they have the equipment. The bill, anda 
similar measure pending before the House committee on interstate ` 
and foreign commerce, was introduced following that May 5, 
1939, notice wherein the Car Service Division announced the 
policy of reserving for railroads the right to furnish railroad- 
owned or railroad-controlled cars for the traffic involved. 


Tue Buenos Arres & Pacrric, a British-owned road proceed- 
ing west out of the Argentine capital, has recently added 12 
Ganz-built rail-motor cars to its equipment roster. Eight of the 
new cars are to be used for passenger traffic, while the remaining 
four will be used for express and mail traffic. The cars have a 
maximum speed of 60 m. p. h. and a normal operating speed of 
56 m. p. h. The passenger-carrying units have a seating capacity 
for 60 persons, while the express cars have a capacity of 10 tons. 
The latter are so constructed as to permit easy conversion to 
passenger-carrying facilities if necessary at a later date. 
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Railroad Division, A.S.M.E,, 
stages Timely Program 


Turspay, December 4, will be the date of the 
Railroad Sessions at the annual meeting of the American 
Society of Mechanical Engineers which will be held 
on December 1-5, inclusive, at the Hotel Astor, New 
York. The morning session, which will begin at 9:30, 
will be followed by an informal luncheon at 12:30. The 
afternoon session will convene at 2 o'clock. The pro- 
gram for the two sessions has recently been completed 
by the Meetings and Papers Committee of the Railroad 
Division, of which W. M. Sheehan, assistant vice- 
president of sales, General Steel Castings Company, is 


chairman, under the general direction of A. I. Lipetz, 
consulting engineer, American Locomotive Company, 
who is chairman of the Executive Committee. Other 
members of the Executive Committee are D. S. Ellis, 
chief mechanical officer, Chesapeake & Ohio; John R. 
Jackson, engineer of tests, Missouri Pacific; John G. 
Adair, mechanical engineer, Bureau of Locomotive In- 
spection, Interstate Commerce Commission, and First 
Lieutenant C. L. Combes (secretary), Coast Artillery 
School, Fort Monroe, Va. 
The program for the two sessions follows: 


Thursday, December 4 
Railroad I 
9:30 a.m. 


Symposium on How Can Mechanical Engineering Assist Railroads in Meeting 


the Transportation Phases of the National Emergency? 


Introauctory remarks by W. A. Hanley, Pres‘dent, American Society of 


Mechanical Engineers 


Keynote speakers : ` 


W. C. Dickerman, chairman of the board, American Locomotive Company. 


C. D. Young, vice-president, The Pennsylvania Railroad 


General discussion 


12:30 p.m. 


Informal luncheon 


Railroad II 
2:00 p.m. 


Railway Progress Report, by E. G. Young, Research Proiessor, University of 


Illinois 


Forum on The Importance of Standardization of Steam Railroad Locomotives and 
Freight Cars and Their Greater Utilization in Freight Service 


Opened by Ralph Budd, president, Chicago, Burlington & Quincy, and com- 


missioner, Transportation Division of the Advisory Commission 


General discussion 
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Lightweight Steel Coaches 


T ue New York Central has recently received from the 
Pullman-Standard Car Manufacturing Company, 45 new 
passenger coaches of all-welded low-alloy high-tensile 
steel construction, each having a weight of 121,000 Ib. 


Principal Features of Construction 


The car frame is of welded girder design, made princi- 
pally of U. S. S. Cor-Ten steel and sheathed on the 
outside with the same type of low-alloy high-tensile steel. 
While relatively light in gage, this side sheathing is 
maintained straight and true to an unusual degree by 
means of closely spaced channel stiffeners 34 in. deep 
welded to the inside surfaces. The center sill comprises 
two A. A. R. Z-sections, 31.3 lb. per foot, with the top 
flanges joined by a continuous weld. Each side sill 
includes a No. 10 gage pressed member and a rolled 
angle. The draft sills are a continuation of the center 
sills and embody built-up welded construction in com- 
bination with cast-steel draft-gear stops conforming to 
A. A. R. specifications. The side skirts are extended 
at the lower portion of the sides, curving inward to 
complete the streamline effect and are cut away at the 
trucks. Hinged sections give access to underneath 
equipment. The roof sheets are No. 18 gage alloy steel 
with Z-shape reinforcements welded to the underside. 

The flooring is Pullman arch-type, made of galvanized 
steel with Tuco light-weight floor composition applied 
over it. The car insulation consists of Fiberglas with 
latex covering, and is 3 in. thick in the floor and roof 
and 2¥ in. thick in the sides and ends. 

Draft gears are the Waughmat twin-cushion type, 


An order of 45, of all-welded 
steel construction, delivered to 
the New York Central by Pull- 
man-Standard — Eighty-four- 
foot cars seat 56 passengers 
each 


with National A. A. R. tight-lock couplers, having a 
two-pin universal connection, with cast-steel yokes. 
Pullman type trap doors operate in conjunction with 
pivoted retracting steps having Kass ¢-in. stainless- 
steel treads. The Pullman-Standard vestibule closure 
arrangement, conforming with the exterior contour of 
the car body, has anti-rattling supports, bracing attach- 
ments, facings, etc., and a center, top and bottom buffer 
stem with single coil spring. The center and outside 
diaphragms are made of canvas and stretched rubber, 
respectively. 

The interior finish of the car consists of the follow- 
ing: wainscoting, %4g-in. tempered Presdwood; pier 
panels, .048-in. furniture steel; frieze panels and end 
finish panels, 3 в-іп. tempered Presdwood; partitions, 
1-іп. Galvanneal-covered plywood; moldings of chrome- 
finish steel, snap-on type; ceilings, furniture-grade steel. 
The doors in the car ends are of hollow-type sheet-steel 


The end wall surfaces are finished with linoleum—The rotating reversible seats have individually adjustable backs—Folding foot rests add 
to the comfort of the end seats 
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One of the coaches recently built by Pullman-Standard 


construction ; vestibule doors are of copper-bearing steel, 
with Pullman two-part construction. 
are of the Dayton Push-Pull type, the end doors also 
being equipped with Russell & Erwin semi-concealed 
door checks with open-holder feature. 

Window sash throughout are stationary and consist 
of Edwards double-glazed dehydrated units, with 14-in. 
polished plate glass on the outside and %4-in. polished 
laminated glass on the inside. Dayton continuous type 
basket racks and lighting fixtures in combination are 
installed. They are approximately 18 іп, wide and 5177 


End door locks © 


are electrically controlled through the blower-fan-control 
circuit breaker so that the blower fan and exhaust fans 
operate at the same time. 
Air-Conditioning and Lighting Equipment 

The air-conditioning apparatus is the electro-mechani- 
cal Frigidaire type of modulated cooling control con- 
sisting of the compressor condenser unit located beneath 
the car floor and the air-conditioning unit above the 
ceiling. The evaporator or cooling coil is divided into 
two parts so arranged that the 55 per cent capacity sec- 


JOB DEBDIECUQDEDED 


(7? Seating < ?Capacity 56 (>) 


ере еее агер егег" 


Floor plan of опе of the New York Central coaches 


ft. long on each side of the car. One lighting fixture 
is located over each seat, individually controlled. The 
racks have a nose piece of steel satin chrome finish and 
the balance is painted the same color as the frieze panels. 

In conjunction with the general lighting scheme six 
combination air outlet and lighting fixtures are located 
in the ceiling spaced symmetrically on the longitudinal 
center line of the car. These fixtures are arranged 
with two lamps, one for general illumination and one 
blue lamp for night lighting. 

Exhaust fans are installed, one at each end of the 
car ; they are located over the ceiling in the toilet rooms. 
Exhaust ducts extend to the lavatory and toilet and at 
one end of the car, to the regulator locker. These fans 


tion of the evaporator cycles under the control of a 
differential thermostat and the 45 per cent capacity coil 
operates continuously with control to limit the low 
temperature by cycling of the compressor. 

Insulated ducts conduct the conditioned air to Aero- 
fuse combination air outlets and lighting fixtures 
located at the center line of the ceiling. The floor heat 
control panel is of the Vapor type, as is all other steam- 
heat equipment, including copper unit-fin type radiation 
and thermostatic control, on 20 of the cars. On 25 
cars, this equipment is of the Fulton-Sylphon type. 
Vapor end valves and couplers are installed, with Barco 
horizontal-type insulated steam-heat connectors. The 
train line consists of 256-іп. inside-diameter seamless 


The single drop equalizer trucks are fitted with coil bolster springs and shock absorbers 
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steel tubing. Wovenstone insulation is applied on all 
steam pipes and fittings under the car. 

Lighting equipment consists of a General Electric 20- 
kw. 80-volt generator and a 15-hp. 220-volt, three-phase 
induction motor, assembled as one unit and mounted on 
the car body with resilient mountings designed for proper 
weight distribution. The generator unit is driven by a 
Spicer drive equipped with an automatic clutch. Suitable 
a.c. standby receptacles permit the air-conditioning equip- 
ment to be operated at stations and terminals, and d.c. 
charging receptacles are available for charging the Gould 
32-cell 600-amp.-hr. batteries. Lamp regulators are of 
the Safety carbon-pile type, with the regulator set at 60 
volts at the.center of the lamp load. н 

Air brakes are the New York Schedule Н. S. C. with 
D-22 control valves, providing for the future application 
of electro-pneumatic and speed-governor control. Two 
12-in. by 10-in. cylinders per truck are installed with an 
automatic slack adjuster for each cylinder. The hand 
brake is Peacock. 


Details of the Truck Construction 


The trucks are of the General Steel Castings four- 
wheel, single drop-equalizer type, with a 9-ft. wheel base. 
Simplex unit-cylinder clasp brakes are installed and 
designed to develop 250 per cent braking power when 
needed. The bolster and equalizer springs are of the 
coil type supplied by the Crucible Steel Company. The 
axles, with 5%-in. by 10-in. journals, are designed 
for the application of roller bearings, 35 of the cars 
being equipped with Hyatt bearings and. 10 with Timken 
roller bearings. All journal boxes are supplied with 
stench bombs to warn of overheating. The Carnegie- 
Illinois wheels are 36 in. in diameter, solid wrought car- 
bon-steel type with 11-in. hubs and toughened rims. 

The truck center pins are of the Miner locking type, 
4 in. in diameter, roller side bearings also being of the 
Miner type. Shock absorbers on all trucks are of the 
one-way vertical type. Houde shock absorbers are used 
on 25 cars and Monroe on 20 cars. 

Sound deadening pads consist of bolster stops made 
of rubber vulcanized to steel plates, spring-plate stabil- 
izing cushions of the same construction and equalizer- 


spring sound-insulation fillers made of Fabreeka. The 
truck center plates are of cast steel, machined on the 
inside, at the bottom bearing surface, and at the flange 
edges to fit between retaining lugs on the bolster. The 
center plates are sealed to dust and lubricated. 


The Interior Facilities 


The main passenger compartment in the center of the 
car, slightly over 547 ft. long, has 28 double rotating 
reclining seats, spaced at 3 ft. 514 in. centers and giving 
a total seating capacity of 56. An 8-ft. women's lounge 
in one end of the car has a four-seat sofa, a dressing mir- 
ror and table, and the usual complement of toilet ía- 
cilities. The men's room in the other end of the car is 
9% ft. long and includes a two-seat sofa. Two toilet: 
adjoin the men's room. 

The double rotating reclining seats, supplied by the 
Coach & Car Equipment Company, have foam rubber 
cushions and folding foot rests. The Massachusetts 
mohair plush seat covering is turquoise in color with 
horizontal stripes. The sofa in the men’s lounge, made 
by Karpen Brothers, embodies spring and hair con- 
struction with a reddish-tan leather seat covering. In 
the women's lounge the Karpen full-length sofa has a 
two-piece seat cushion with one-piece back. 

Long mirrors are installed on the toilet entrance doors 
and wall mirrors at the washstands in the lounge rooms. 
On the bulkheads in the main passenger compartment 
mirrors are set in 26-in. by 36-in. metal frames. Ar 
electric water cooler is installed in the car with the over- 
head cooling unit located above the ceiling in the women's 
lounge and the water-spigot alcove built into the low 
bulkhead at the women's end of the car. 

The decorative treatment and color scheme for these 
coaches was developed by Henry Dreyfuss. The colors 
range from deep tones of egg plant at the bot:om through 
rust to gray with blue-green upholstery. Linoleum 1s 
used as a wall covering for the end partitions. 

The new coaches are designed with a coupled length 
of 84% ft.; length, center to center of trucks, 59% ít.; 
height, rail to roof, 13% ft., and width over side sill, 
10 ft. Each car body weighs 81,600 1b., and the two 
four-wheel trucks, 39,400 1Ь., or a total of 121,000 Ib. 


% 


Diesel-electric passenger locomotives of the F. E. C., А. С. L., S. A. L., Southern, and B. & O., respectively, lined up at Washington, D. C 
—Built by the Electro-Motive Corporation 
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How to Have 


Effective Satety Meetings" 


F wave little or no knowledge of the manner in 
which safety meetings are conducted on other railroads. 
I do know how they are conducted on the Chesapeake 
& Ohio and you will therefore pardon my seeming par- 
tiality to the type of meetings we have found most effec- 
tive, without material change for the past 28 years. 

I prefer to be specific rather than general, and for 
that reason I shall describe a meeting held at Hunting- 
ton, W. Va., on September 11, upon which occasion I 
was a visitor and because of my attendance and to 
enable me to speak to them jointly, four committees 
were consolidated into one meeting. 


These committees were from the locomotive and car 
department, terminal shops, and stores department. 

The attendance comprised 11 supervisors, 22 rank- 
and-file men, 10 apprentices and 21 visitors. One repre- 
sentative was present from each shop craft on each com- 
mittee. 

In the mechanical department, the representatives 
of the rank and file are chosen through nomination by 
the appropriate labor organization of two candidates, 
one of whom is selected by the chairman. The terms 
of supervision are permanent and of the employee repre- 
sentative, one year. All meetings are bi-monthly and 
on company time. 

The divisional and terminal meetings consist of a 
considerably larger proportion of supervisory officers 
with the ranking divisional officer as chairman and a 
representative from each of the labor organizations 
proper to be in a divisional or terminal committee. 

Employee members in the shops and stores are taken 
from their work for the length of time necessary to con- 
duct the business of the meeting and they then return 
to thear regular work without loss of pay. 

In the divisional meetings if necessary to relieve em- 
ployee representatives from their regular work, this is 
done, and they are paid in full for any time lost and 
reimbursed for necessary expenses. 

I think you will get a better picture of committee or- 
ganization and activity from the order of business. 

Attendance is compulsory unless prevented by illness, 
death, attending court or other unavoidable causes; be- 
ing "assigned to important duties" is not an excuse. 

No substitutes for absentees are permitted as the reg- 
ular members are carefully selected and expected to take 
active part in the work, particularly between meetings. 


Unsafe Practices Reports 


Committee members are giving special attention to the 
correction of unsafe acts and presentation of these reports 
is the first order of business. 

Each committeeman is furnished a book containing 
five unsafe-condition reports and 20 unsafe-act reports. 
We call the unsafe-acts reports "yellow slips" and an 
example of the manner in which they are used is the 
following slip turned in by a machinist on the day the 
act was observed: 


* Paper presented at a meeting of the Steam Railroad Section of the 
National Safety Council, held at Chicago, October 7 to 9, inclusive. 
f General safety agent, C. & O., Richmond, Va. 
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Experience of the Chesapeake 
& Ohio with Safety Committee 
organization and methods of 
conducting meetings — Em- 
ployees and supervisors both 
active in the work 


On September 5, 2:40 P. M., in the electrical shop, I observed 
Machinist Bode Wilkins standing unsafely near and walking 
under engine truck being lifted by overhead crane. I spoke to 
him regarding this act and he promised that it would not he 
repeated. 

At the particular meeting to which I refer, the com- 
mittee members turned in a total of 391 of these reports. 

Our instructions as to the manner of handling these 
reports are that a few hours before the meeting is called 
the secretary shall organize the yellow slips and report 
on them in summary. 

A section of the secretary's report follows: 

Standing unsafely near material being lifted, two reports by 
Messrs. O'Connor and Bias. 

Using hands to clean chips from machinery and drills, one 
report by Mr. Hinerman. 

Throwing or dropping material from overhead, two reports by 
Messrs. Hinerman and Bias. 

Leaving tools, material or rubbish in aisles or passageways, 
eight reports by Messrs. Bostic, O'Connor, O'Neil, Greene, 
Hinerman and Diehl. : 

Using tools or machinery in an unsafe manner, thirty-one 
reports by fourteen separate members of the committee. 

The efficiency of handling these reports in this manner 
is seen in the fact that the entire 391 unsafe practice 
reports were reviewed impressively in a period of 15 min. 

We require supervision to give the name of the em- 
ployee observed. Employee members are not required 
to give names but are encouraged to do so, and are 
gradually understanding the importance of this feature 
and are giving the names. 

A boilermaker, in meeting, recently submitted a yellow 
slip reading like this: “Оп August 21, in the machine 
shop, I observed three apprentices, using compressed air 
to blow dust off their clothing. I corrected them and 
was surprised to know that none of them knew of the 
danger of this act." 

Discussion of this report developed that there were 
several members of the committee who were also ignor- 
ant of the purpose of the rule prohibiting this practice. 
This adds value to the use of unsafe-practice reports, 
as each member of the committee is refreshed as to 
the rule and its purpose. 

No discipline is applied to any one observed by a 
fellow employee and covered by such a report. 

In advance of each meeting, the secretary prepares 
the unfinished business in such form that he can speed- 
ily cover this feature, giving the status of each suggestion 
which was outstanding at the last meeting and, if 
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necessary, inquiring of the originator as to its status. 

The secretary prepares in advance a statement of 
suggestions received and handled since last meeting. 
This statement includes the suggestion in full together 
with the action taken thereon. If advice is required 
as to further attention, it is secured from the proper 
member of the committee when this report is read. 

The four committees in question, during the nine 
months ended September 30, 1941, turned in a total 
of 421 suggestions of which 396 were corrected promptly, 
only three were found improper, while but 22 were 
pending at the end of the period. This speaks elo- 
quently for the reasonableness and the good judgment 
of the committee members and for the promptness with 
which management is disposing of these matters. 

If for any reason a suggestion is declined, a personal 
letter is written by the chairman to the originator of the 
suggestion, in which proper explanation and expres- 
sions of appreciation are made. 

In the shops, an Inspection Committee of two mem- 
bers, alternating from time to time, is sent out during 
each week without warning and required to spend one 
hour inspecting. During the nine months in question, 
inspection committees, representing the four safety com- 
mittees under discussion, devoted 221 hours to this work 
and turned in a total of 246 suggestions, which was a 
substantial part of the total of 421 turned in by the 
committees as a whole. 


Discussion of Accidents 


The committee we are discussing was in session 174 
hours, of which time one hour and twenty-five min. 
were devoted to accident prevention discussions and 5 
min. to a discussion of accidents that had occurred dur- 
ing the last two months. 

Lest: you get the idea that the large number of unsafe 
practice reports made by committee members at this 
meeting indicates an extremely careless, dangerous 
operation, I hasten to correct this impression as there 
has not been a reportable injury in this entire plant 
this year, although nearly three million man hours serv- 
ice have been performed. 

The facts are that an organization of supervision and 
safety committeemen can enter any of the shops on our 
railroad, and I believe on any other railroad in the 
United States, and if they are as keenly alert as 
intensively interested in accident prevention as the 
members of this particular committee are an equal or 
greater number of unsafe-practice reports will be brought 
to light. 

By means of a monthly circular which we call our 
“Safety Digest,’ the chairman of the committee then 
makes a report as to progress. As a matter of fact, how- 
ever, the interest in this particular shop is so keen 
that almost everyone knows the status of the organiza- 
tion in connection with their accident record. 

For the nine months period, this committee received 
a total of over 2,000 unsafe-practice reports. The entire 
cost of taking these men from their jobs and consulting 
with them as to accident prevention measures amounted 
to $151.60, or an average for the 22 rank and file com- 
mitteemen of $6.80 each for nine months work. 

An important feature of the efficiency of this com- 
mittee is seen in the fact that both the reports of unsafe 
conditions and unsafe practices are submitted by the 
committeemen between meetings so that immediate action 
may be taken thereon. 

As to the expense for holding safety committee meet- 
ings over the entire system, in accordance with our plan 
of paying committeemen for their lost time and ex- 
penses, I find that in nine months 173 safety committee 


480 


meetings were held; the attendance consisted of 1,306 
officers and 1,001 employee representatives, and the 
total expense on all accounts amounted to $2,357.95. 

If you can show me a plant by which $2,357.95 can 
produce a better spirit of cooperative endeavor than 
that which is clearly demonstrated by our safety com- 
mittees, I would like to know of it. 

As I thought about this subject and as I reviewed 
our past experiences and prospects for future progress, 
I thought of three lines taken from Tennyson's “The 
Charge of the Light Brigade"— 

""Their's not to reason why 
Their's not to make reply 
Their's but to do or die." 

I am not at all sympathetic to a plan that seeks co- 
operation of the worker through fear of punishment, 
nor by a totalitarian method of conducting the program. 

In further expression of this conviction on my part, 
I feel justified in quoting from my remarks at New 
Orleans, La., last May when I spoke on "The Future 
of The Safety Section." : 

“The rank and file of employees are those who have 
the greatest stake in the safety movement, because they 
are those who suffer most when an injury occurs, and 
because they have this stake they should have a dis- 
tinct and active part in the prevention of accidents. 

"We have found our safety committees, comprising 
officers and employees, great builders of esprit de corps. 
not only in safety but also in reaching a better under- 
standing between officers and men as to matters of other 
mutual interests. 

"Safety rules and their enforcement have become a 
necessary part of a good safety organization, but unless 
the individual rank and file employee in some way has 
a part in the safety program, he will daily commit acts 
of Ad that cannot be defined or covered by a safety 
rule. 

"In carrying out a desire to win the active support 
and cooperation of a person, no better way can be found 
than to give him something to do. I am sincere in 
saying that the rank and file of employees must be given 
a faith in the integrity of our safety program, must be- 
lieve that it is in their interest to enter that program 
actively, and the only way that they can be given this 
conviction is to give them a part in the work." 


ж ж ж 
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Courtesy of W. Curtis Montz 
The "Black Diamond" near Ransom, Pa., on the Lehigh Valley 
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The Cure for 


Plugged Front-End Nettings 


T HE Committee on Stopped-Up, Plugged, or Slagged- 
Over Front-end Nettings, Cause and Cure of the Rail- 
way Fuel and Traveling Engineers Association, of which 
H. L. Malette, road foreman of equipment, St. Louis- 
San Francisco, was chairman, made a collection of 
opinions as to the causes of plugged front-end nettings 
which were not at all in close agreement. It also re- 
ported on a series of standing tests conducted on the 
St. L.-S. F. by the chairman, in which attempts were 
made to reproduce conditions which were thought to 


have caused front-end nettings to become plugged in. 


service. These tests included several combinations of 
conditions of the fire with varying sequences of heavy 
and light firing and of open and closed throttle, and 
with water sprayed into the front end. In none of the 
tests, however, was a case of plugged front-end netting 
successfully induced. 

The tests were run with a washed nut coal with not 
over 10 per cent of fines less than 14 in. It formed coke 
banks buit would not clinker, not even when the fire was 
stirred with the hook. The coal was low in ash. 

The report then undertakes to set forth the conditions 
and sequence of operations which are believed to cause 
plugged netting, even though it is impossible to plug 
the netting artificially by attempts at reproducing these 
conditio ns, and then discussed the cure on which the 
report speaks much more positively than in the attempt 
to explain the cause. These two portions of the report 
appear in abstract below. 


What Causes Plugged Front-End Netting? 


Front end defects contribute to the plugging up of 
nettings only because they are the factors that caused 
the eng ine not to steam as freely as it should. This then 
leads the fireman to crowd his fire to maintain steam 
pressure. The crowding of the fire results in a bad fire 
condition, such as banks or clinkers, with poor distribu- 
tion of air through the fire bed, causing the draft to be 
excessive through some parts; or if no banks or clinkers, 
the firebed will be too heavy, resulting in heavy distilling 
off of the volatile gases, which will lack oxygen to burn 
completely when the throttle is closed or eased into 
drifting position. These will be carried over through the 
flues into the smoke box with the fine, dusty ash and 
cinders and when entering the lower temperature zones 
in the smoke box, they will condense back into a tarry 
liquid or plastic state. 

When condensation of these gases takes place, count- 
less minute drops form throughout the gas. These be- 
come larger as the gases shrink and the drops are drawn 
together. Some of the tar strikes and clings to the 
netting, picking up more tar, ash dust, fine cinders and 
soot, building up and closing over the netting. Larger 
cinders become imbedded and wedged in this deposit 
and are held there by the draft. Water cannot exist as 
a liquid in temperatures and vacuums present in the 
smoke box but is steam and is not what causes the net- 
ting to plug up. This condensation of tar does not start 
to form over the netting at all points at the same time; 
it starts at the coolest part, which is at the top of the 
smoke box out of the direct flow of the hot gases enter- 
ing the smoke box. This point is at the top ahead of the 
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Report of a committee present- 
ed before the Railway Fuel and 
Traveling Engineers’ Associ- 
ation in September relates un- 
successful attempts to determine 
the cause, but is in no doubt as 
to the cure: get rid of the netting 


stack where the netting is attached. This accounts for 
the netting always plugging over at the top first and 
progressing down; as the netting covers over, it retards 
the draft and cinders cannot be carried up to the netting 
and they pile up and fill the front end ahead of the table 
plate and nozzle below the netting. 

Now all this has so reduced the draft that maximum 
steam pressure cannot be maintained and the front end 
will have to be opened and cleaned, resulting in a delay. 
When the front end is opened it will not be a sticky sub- 
stance you will find as the tar soon hardens to a brittle 
sort of pitch covered with ash, soot and cinders. It has 
a dull, charred appearance. Strike the net netting a 
blow with a hand hammer with the blower closed and 
it is dislodged and falls down, leaving the netting clean. 

This condition can start in a different manner. We 
will say some defect has made the engine steam poor 
and the fireman has crowded the fire, or he has no de- 
fect but the coal supplied was wet and hard to distribute. 
and banks and clinkers form; the draft becomes heavy in 
spots and particles of unburned coal are pulled off the 
banks or are taken up with the excessive draft, partly 
burned, and pulled over the arch, through the flues and 
into the smoke box in a plastic state, sticking to the net- 
ting, where the temperature of the smoke box further 
distills off the lighter volatile gases, leaving the fixed 
carbon with some of the heavier gases cooled down to 
a solid brittle tar or pitch. Now this occurs where the 
coal is a coking coal. We have all seen coal that swells 
up as it burns, or cokes. The heat is roasting out the 
volatiles. During this roasting out, a gas or coking 
coal does become plastic and sticky. Under conditions 
such as this there is also ash dust, fine cinders and soot 
forming on and around the cinders on the netting, clos- 
ing off the draft and lowering the firebox and smoke box 
temperatures, resulting in a condition being set up where 
unburned gases condense and complete the plugging. 

“Sweating” occurs as the fire is built up in a cold en- 
gine or one that has stood with low steam pressure, 
and the front end sheets, stack and netting are cool; 
the fire is built up heavy, with blower pressure low, the 
coal is high in moisture or wet. Under these conditions 
the fire burns red and smoky, the boiler takes up as 
much heat as possible, the smoke box gases are at a 
lower temperature than usual; the water in or on the 
coal becomes steam but condenses back into water when 
it comes into contact with the cold front-end parts. In 
all coals there is some sulphur. The water vapor and 
steam condensing takes up considerable of the sulphur 


481 


vapors. As the drops form on the top of the smoke box 
and get heavy, they break away and roll or flow down 
- the netting through a path of soot, ash dust and fine cind- 
ers, which, being dry, will quickly absorb water and 
a thin, ash liquid is formed that bridges over the open- 
ing between the meshes of the netting. closing off the 
draft until there is only a small percentage of the net- 
ting open, usually at the bottom where the gases pass 
through at a temperature that will keep the water in the 
form of steam while passing through and out the stack. 

As the pressure in the boiler raises or the front end 
sheets warm up. and blower pressure becomes stronger, 
the sweating stops and the front end dries out, but left 
on the netting is the soot, cinders and ash dust, closing 
over and restricting the draft. Now a condition is set 
up which causes a poor steaming engine, the fireman 
crowds the fire, and as explained before unburned gases, 
carrying over tar, complete the job started by the sweat- 
ing and a front end needs cleaning. 

The same conditions can be set up that were started 
by sweating; that is, when an engine has stood with 
cylinder cocks closed or channels not drained, and valves 
and cylinders cold, in first starting the engine, if this 
water has not been blown out the cylinder cocks and the 
cylinders and valves warmed up, the first few exhausts 
on starting the engine will not be strong enough to raise 
the water up and out the stack. The water runs over 
the top of the nozzle tip into the smoke box, where it 
evaporates into a highly saturated steam which condenses 
at the top of smoke box and runs down the netting. Or, 
the same conditions can be set up where house blowers 
are not drained before being turned on at the engines, 
causing water vapors highly saturated to condense on 
the netting, with results as explained above. 


The Cure 


The cure-all that is really a cure is to remove the 
cause; that is, the netting. There are front ends now 
on the market that do not use nettings, and I am told 
they are very successful; in fact, I have had experience 
with two of them. 

Second: Teach the roundhouse forces such as firebuild- 
ers, engine watchmen and hostlers to avoid having any 
accumulation of water enter the smoke box when firebox 
and front end temperatures are low ; to drain house blower 
lines before using, opening cylinder cocks and cracking 
throttle, and to always reverse the engine a couple of 
times with the throttle cracked before moving to insure 
that all water has been expelled and valves and cylinders 
are warm; not to force fires, making dense smoke, but 
to build fires and fire so as to keep down smoke with 
as bright a fire as possible. 

Third: Enginemen should be taught fo cooperate with 
each other and avoid wasteful firing practices by keep- 
ing fires free of banks and clinkers, supplying fuel to 
the fire bed only as it is needed. Grates should never 
be shaken while the engine is working heavily, nor 
should heavy banks of green coal be stirred up with the 
rake while the engine is working heavy. If a fireman 
knows his job and has been observant he can quickly tell, 
when using the blower with the throttle closed, by the 
condition of the fire at the time and the amount of 
blower being used, the length of time it takes to raise 
pressure under normal conditions. If the fire is average 
and the blower used is heavy, and steam pressure lags 
and raises slowly, it is an indication to him that some 
restriction to draft has occurred. It will be in the front 
end—the netting partly stopped up, or a bad leak in 
blower line in the front end, or a unit leak with front 
end throttle—but this can be tested by closing the blower, 
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with the throttle closed, and a leak sufficient to affect the 
steaming can be detected by sound. Many times a 
change in front-end design, sealing of arches, change of 
grates or the installing of a hot-water wash-out plant 
lias cleared up a division that had trouble of this nature. 

My own opinion, and not the opinion of the commit- 
tee, 15: 

Оп the modern locomotive with large grate areas on 
which the coal burned does not exceed 180 to 200 Ib. per 
sq. ft. per hr., having combustion chambers and flues 
longer than 17 ft. with arches sealed at bottom and oí 
the proper height so that the flameway or path is long, 
with grates that will produce an even distribution oí 
air and not require banks to keep the fire on certain sec- 
tions of the grate, a netting is not required, as the 
cinder that the draít can raise up and carry over the 
arch through the high temperatures of the combustion 
chamber will pass through the flues smaller than the 
size of the mesh in the average netting. If the cinder 
isn't smaller, then you have a wasteful engine, high in 
stack losses or improperly drafted, fired or operated. 


Discussion 

J. Fahey (N. C. & St. L.) inquired whether the 
plugging of netting might not come from leaks in the 
hot-water down pipe from the front-end feedwater 
heater. The author answered that the feedwater heater 
pipes are in a recess quite separate from the smokebox. 

S. R. Tilbury (A. T. & S. F.) said that plugged net- 
ting had formerly been a prolific source of delays. He 
said that this condition usually arose when the locomo- 
tive was about half way over the road, and that it oc- 
curred more frequently with good nut coal than with 
other fuels. He said that they had never succeeded in 
reproducing the conditions which caused the netting to 
plug. In no case, he said, had leaks been found in the 
front end of engines on which the netting had plugged 
and he also called attention to the fact that the feed- 
water heater pipes are in enclosed recesses entirely out- 
side the smokebox space. 

He cited one situation in which it was customary to 
shake the grates immediately after changing engine 
crews and while working the engine hard at about 20 
miles an hour up a heavy grade. While this practice was 
followed, steam pressure would immediately drop back 
and it would be necessary to clean the front end and the 
netting, after which the trip would be continued success- 
fully. He said that stopping this practice had overcome 
the difficulty. 

Mr. Tilbury cited other specific instances of trouble 
from plugged front-end netting. The cure, he said, is 
the elimination of netting from the front end and stated 
that a satisfactory front end without netting had been 


‘developed by the Santa Fe test department. 


A speaker from the New York Central told of both 
standing and road tests in which efforts had been made 
to cause front-end netting to plug up by the admission 
of water to the front end through a 12-in. hose connec- 
tion. He said that throughout the range of tests in 
which varying amounts of water were admitted no 
trouble had developed. He also cited instances in which 
efforts had been made to reproduce the other conditions 
which on one trip had caused the front-end netting to 
become plugged but without success. 

In closing, Mr. Malette emphasized, what had been 
stated in the report, that, with front-end temperatures 
of 500 deg. F. and higher, and a high vacuum, water 
can exist in the front end only as superheated steam 
and that it is not the cause of plugged front-end netting. 
He admitted frankly that he was still in the dark as 
to the real cause. 
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EDITORIALS 


Safety Efforts 
Worth Paying For 


Although nearly three million man-hours service were 
performed during the first nine months of this year in 
the Huntington, W. Va., shops of the Chesapeake & 
Ohio, there was no reportable injury. There must be 
excellent reasons behind a record of this sort. L. G. 
Bentley, general safety agent of the system, told how 
it was accomplished in an address before the Steam 
Railroad Section of the National Safety Council meet- 
ing in Chicago last month. His address is reported 
elsewhere in this issue. 

In the first place the Chesapeake & Ohio has per- 
sistently and consistently carried on an aggressive 
safety program for many years. The organization is 
not only safety conscious, but the movement is so or- 
ganized that the committees are continually on the job. 
No excuse, for instance, will be accepted for absence 
from a committee meeting unless it is absolutely un- 
avoidable. More than that, the committee members at 
the shops hold their safety meetings during working 
hours and not on their own time or at their own ex- 
pense. Employee representatives relieved from their 
regular work to attend divisional meetings, are com- 
pensated for the time lost and are reimbursed for neces- 
sary expenses. The railroad, however, feels more than 
compensated for this expenditure by the savings result- 
ing therefrom. i 

While the railroads in general have greatly improved 
their safety records over the years, there are still too 
many accidents to employees. Some roads consistently 
maintain splendid safety records; others are just about 
as consistent in remaining near the bottom of the list, 
or far from the top. If some roads can do a good job 
in this respect, why not all of them? 

President Roosevelt, when he recently issued a 
proclamation calling upon the National Safety Council 
to mobilize the safety forces to reduce accidents in this 
country, directed attention to the fact that in the year 
1941 100,000 lives will be lost because of accidents. 
Moreover, hundreds of thousands of people will lose a 
considerable amount of time from their occupations be- 
cause of accidents, or they may be permanently maimed. 

Colonel John ‘Stilwell, president of the National 
Safety Council, has estimated that the economic loss 
due to accidents in the year 1941 will approximate three 
and a half billion dollars. The effect of accidents on 
our national defense program, in which railroad trans- 
portation is intimately involved, is an exceedingly seri- 
ous factor. 

It is, of course, unfortunate to have to make an appeal 
for safety on an economic basis, when so much suffer- 
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ing is involved and humanitarian instincts should gov- 
ern. The economic measuring stick, however, does give 
some idea of the tremendous losses suffered in that 
category, and with humanitarian objectives, should 
spur us on to the greatest possible endeavor to reduce 
and eliminate accidents. 


Prize Competition Commended 


The announcement in the October Railway Mechanical 
Engineer of the contest for the best articles on ways 
and means of improving the mechanical department’s 
operations or practices to increase production and se- 
cure a larger use from the equipment and facilities, has 
met with a fine reception on the part of railroad 
mechanical department officers. Some of them have 
indicated a desire to publicize the contest on their own 
systems, and requests have thus far been received for 
about 4,500 copies of the announcement for distribu- 
tion by these officers. Such action and co-operation 
speak for themselves. . 

Some questions have been asked about the contest. 
For instance, one man has in mind describing certain 
improvements he has made in shop practices, which 
have resulted in increased production and lower unit 
costs. He wants to know if such an article would be 
acceptable. Naturally the time element is involved. 
Will the improvements he has in mind bring about 
fairly prompt results, or will it take a long time to 
realize their full value? We are in a period of national 
emergency and the sooner results can be obtained the 
better. That factor obviously will be involved in the 
jüdges' decision. 

Should photographs and drawings accompany the 
article? Yes, particularly if they are necessary to make 
the suggestions clear. 

The contest closes on January 15, 1942. 


Flexibility and Stability 
In Articulated Locomotives 


The problem of adapting the long driving wheel bases 
of steam locomotives to track curvature has been the 
subject of a variety of treatments during the history of 
steam locomotive development. In early attempts at 
utilizing long coupled wheel bases, wide-faced flange- 
less tires were applied to the main and intermediate 
drivers with flanges on the end pairs of wheels. Then 
came the use of varying gage distances between the 
backs of the flanged tires on the several pairs of wheels 
to provide for greater lateral movement of the end pairs 
of driving wheels within the track gage. This and the 
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free lateral movement of the axles in the driving boxes 
permitted the adjustment of eight and ten coupled 
wheel bases which kept the locomotive on the track 
even though it did not provide for smooth movement 
of the locomotive around curves. 

About 25 years ago the idea of providing controlled 
lateral movement of the locomotive axle against a pre- 
determined resistance in order to reduce the length of 
the rigid wheel base to an amount less than the length 
of the coupled wheel base was developed and utilized 
on locomotives with both eight and ten coupled wheels. 
In recent years the application of this principle to more 
than a single pair of driving wheels has begun to take 
hold until the principle of a completely flexible wheel 
base has now been put to the test and found to give 
good results in service. Applied three years ago on an 
order of 4-8-4 locomotives for the Union Pacific, it has 
now been carried out completely on an order of eight- 
coupled articulated locomotives for that railroad, a 
description of which appears elsewhere in this issue. 

As applied on these locomotives, all wheels are fitted 
alike to the track gage, there being no variation in the 
distance between the backs of tires on any of the loco- 
motive wheels. With the rear pair of driving wheels 
on each engine unit installed without lateral and serv- 
ing as the pivot for the curving of the locomotive, all 
other driving wheels and the four-wheel engine truck 
are free to adapt themselves to the curvature of the 
track against fixed initial lateral resistances. With 
these resistances suitably selected the locomotive adapts 
itself to the curvature of the track with a cushioned 
build-up of the guiding resistances so that the steam 
locomotive actually follows the course of the curves 
instead of passing around it in a series of chords with 
more or less violent changes in direction from each 
one to the next. The smoothness of action of the loco- 
motive thus permitted on curves exerts a beneficial in- 
fluence not only on the effect of the locomotive on 
track but on the wear of the locomotive running gear 
as well. ‘ : 

But it is not alone in curving that this extension oí 
controlled lateral movement to the entire wheel base of 
the locomotive is beneficial. The control of lateral in 
curving permits the absence of undesirable free lateral 
on tangent track. This steadies the motion of the loco- 
motive and this also should be reflected in less wear 
and tear on the running gear. 

Another refinement in the running gear design which 
has been coming into use during recent years is the 
application of coil springs between the ends of the 
fixed spring hangers and the locomotive bed and trailer- 
truck frame. This is of particular importance in loco- 
motives with long wheel bases such as the articulated 
lecomotives described in this issue and permits changes 
in the effective length of these hangers which other- 
wise would remain constant. Adjustments in load dis- 
tribution are thus facilitated, particularly on vertical 
curves, without the extremes of unloading and -over- 
loading which otherwise would take place in passing 
through such curves. 
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Both of these features are doing much to make the 
long wheel-base articulated locomotive a highly flexible 
but completely stable machine. 


Where Is The 
Excess Capacity? 


Surveys have been made, from time to time, which in- 
dicate that the repair shops of American railroads rank 
with army arsenals at the bottom of the list in the 
matter of the antiquity of machine tools and shop equip- 
ment—based upon the percentage of the total number 
of machines of 10 years old and older—over 80 per 
cent of the tools in railroad shops being beyond the 
10-year mark. It is rather difficult to understand the 
managerial philosophy that permits the plant of a vital 
industry to reach such a state of obsolescence with re- 
spect to its important machine units. 

Before the present emergency arose the army had a 
perfectly good excuse—several of them, in fact—for 
the condition in the arsenals. The principal one, how- 
ever, was the fact that when an emergency arose the 
major part of the burden for producing the material 
and munitions of war could be turned over to private 
industry. This is exactly what has been done and, 
while the impetus of the defense job has made it pos- 
sible to get new equipment for arsenals in quantities 
undreamed of by ordnance officers during the past 20 
years, the arsenals remain a relatively minor production 
factor as compared to the defense-material output of 
private industry. They are, in fact, the experimental 
laboratories of the army. 

The railroads, on the other hand, would find it rather 
difficult to fall back on private industry for the major 
part of the maintenance of motive power and rolling 
stock, because the plants that are equipped to do tha! 
kind of work in the necessary volume to meet rail 
transportation needs are insufficient in number to be 
any real factor. 

The foregoing discussion is presented as background 
for exploring the possibilities of doing two things that 
have been suggested during recent months in several 
quarters, namely: that of using the "excess capacity" 
of railroad shops for defense production work or trans- 
ferring a portion of the skilled mechanics in railroad 
shops to other industries where they may be more 
urgently needed. 

Without going too deeply into the statistics of the 
maintenance of equipment it may help considerably to 
put a few figures into this record in the hope that an 
interpretation of them may assist in an understanding 
of this question. Back in February, 1937, there were 
7,228 steam locomotives "in or awaiting shop." In 
February, 1938, there were 6,672; in February 1939. 
8,459; in February 1940, 6,324 and in February 1941. 
5,853. This figure has been steadily dropping month 
by month until on August 1 of this year there were 
only 4,022 locomotives in or awaiting shop. Since 
January 1940 locomotive mileage has been increasing, 
due to an increasing volume of traffic until in August, 
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1941, for freight locomotives, the increase over January, 
1940 was 10 million miles a month. 

We believe it is safe to assume that the great reduc- 
tion in the number of locomotives in or awaiting shop 
in the 19 months ending August 1 is due, in large part 
at least, to the fact that the backlog of idle motive power 
in unserviceable condition that existed 19 months ago 
has now gone through the shop and is either ready for 
service or actually in service and that the 4,022 loco- 
motives classified as in or awaiting shop on October 1, 
1941, are largely actually in the shop undergoing repair 
work and that we have reached a stage where the 
locomotives now in service and due for repairs are kept 
in service until they can be taken into the shop. 

Man hours for machinists engaged in locomotive re- 
pair work show a steady increase from about 7,300,000 
in January, 1940, to 8,618,000 in July, 1941, with 
proportionate increases in overtime hours. 

In view of these facts, which may be interpreted 
with considerable latitude depending upon individual 
viewpoint, it is rather difficult to understand just where 
the excess capacity or the excess manpower may exist 
at the present time in the average railroad shop. We 
have pointed out previously that if by excess capacity 
it is meant that there are idle machine tools or other 
shop facilities it is only reasonable to assume, from 
general observation that, where repair facilities are idle, 
it is either because they are too old to be of any real 
productive value or because it is impossible to get skilled 
mechanics to operate them. Such being the case, 
where is the excess capacity ? 

There is also another side to the picture that is well 
illustrated by a shop containing over 300 machine-tool 
units over 80 per cent of which are more than 10 years 
old. The machines that are less than 10 years old have 
mostly been installed in the past five or six years, and 
these newer machines are carrying the principal burden 
of the shop. When the pressure for more output be- 
came heavier these machines were first manned by 
second and third trick operators and then as forces 
were increased many of the older machines, some of 
which had not been used in 10 years, were placed in 
service. When this stage of the expansion program 
had been reached the wide difference in the productive 
capacity and the economy between the old and the new 
machine tools became instantly apparent. 

The only conclusions that can be drawn from this 
discussion is that the railroad repair shops have just 
about all they can do to keep up with the present 
demand for motive power; that the necessity of falling 
back on older equipment has increased the cost of 
doing work; that if any excess capacity exists in a 
railroad shop it must be in the most obsolete facilities 
which are idle only because they cannot be used eco- 
nomically and, as far as man power is concerned, the 
railroads are faced with a shortage of skilled mechanics 
and are now centering attention on training programs. 
The railroads are vital to the defense program and they 
cannot be starved of needed equipment or men with- 
out crippling that program. 
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New Books 


A CENTURY or READING CoMPANY. Motive POWER. 
Published by Publicity Department, Reading Com- 
pany, Philadelphia, Pa. Bound in heavy paper. 108 
pages. Price, $1.25. 


From Baldwin's first product, "Old Ironsides," built 
for the later-absorbed Philadelphia, Germantown & 
Norristown in 1832 to the latest Diesel-electric switcher, 
the gamut of locomotives is covered by detailed treat- 
ment of representative types. For each there appears 
a large-size photograph. engraving or print and text- 
matter, giving specifications, origin, service, disposi- 
tion, and pertinent anecdotes. In addition, there is 
contained a brief history of the road by J. V. Hare. 
secretary-treasurer, and a color insert showing the 
entire “Crusader” train. 

The Reading is remarkable for the number and im- 
portance of developments in locomotive design for 
which it was responsible. It imported many unusual 
locomotives írom Great Britain; purchased the first 
Baldwin product (which the toolmaker said would be 
his last locomotive); encouraged Ross Winans’ ex- 
periments with “Camels” for heavy freight service; and 
brought out the Milholland locomotive for burning 
anthracite and the Wootten firebox for burning waste 
anthracite. More recently it pioneered in "face-lifting" 
the steam-locomotive by "semi-streamlining" its fast 
Pacifics. 


GENERAL ENGINEERING Нлхрвоок. Editor-in-Chief, 
Charles Edward O’Rourke, Professor of Structural 
Engineering, Cornell University. Second Edition 
(1940). Published by the McGraw-Hill Book Com- 
pany, Inc., 330 West 42nd St., New York. Leather- 
cette Binding. 1,080 pages and index. Price, $4. 


This book was first published in 1932 under the direc- 
tion of the present editor-in-chief and a large group of 
contributors. Its value lies not so much in the extent 
of the data contained in it applicable to any one spe- 
cialized field of engineering as in the fact that within its 
covers will be found the important fundamental data re- 
lating to the several branches of engineering. Important 
revisions in the second edition are the omission of some 
of the more highly specialized sections of the first edi- 
tion and the expansion of the material in some of the 
basic sections of the book. The scope of the book is 
indicated by a list of the sections, which are: Mathe- 
matics; Mathematical Tables; Physical Tables; Engi- 
neering Materials; Theoretical Mechanics; Hydraulics ; 
Structural Theory and Design; Plain and Reinforced 
Concrete; Foundations; ‘Topographic and Geodetic 
Surveying; Route Surveying and Earthwork; High- 
ways; Municipal Sanitation; Machine Elements; 
Pumps; Compressors, and Hydraulic Turbines; Engi- 
neering Thermodynamics ; Heating and Air Condition- 
ing; Fundamentals of Electrical Engineering, and Elec- 
trical Measurements. 
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THE READER’S PAGE 


Reduce Brake 
Charging Time 


To тне EDITOR: 


Since the advent of the AB freight brake equipment 
we have listened to many discussions as to the neces- 
sary time required to charge a train fully consisting 
wholly or partly of AB brakes, and as to when it can 
be known positively that the brake system on each car 
is charged to a point where a terminal test of the brakes 
can be made. We hear of many different time require- 
ments for charging an AB brake, all the way from 7 
min. up to 15 min., and over. 

The failure to know positively that the brake system 
is fully charged has, on many occasions, caused the setting 
out of cars because the brakes would not apply. I believe 
I have a suggestion to offer that would benefit every- 
body connected with this work. It is now the universal 
practice to attach the air gage in the way-car to the 
brake pipe and this is the only indication to the train- 
men as to whether there is air in the train, but it does 
not reflect a true picture. The rule governing terminal 
tests says that when the gage pressure is raised to a 
point 5 Ib. below the feed-valve pressure on the engine, 
a brake application may be called for. However, we 
know that the gage in the caboose can indicate this pres- 
sure long before that amount of pressure is in the 
auxiliary reservoir of the car. 

My suggestion is that this gage connection be taken 
from the auxiliary reservoir on the way-car instead of 
the brake pipe. Then the gage will always indicate to 
what extent the brake system is charged. An additional 
feature which I believe would also be a big help to the 
trainmen would be to use a duplex air gage instead 
of the current single point gage. Connecting one hand 
to the auxiliary reservoir and the other hand to the brake 
cylinder, the trainmen would then know whether the 
caboose brake was fully released or not, with the reason- 
able assurance that if there was air in the brake cylinder 
on the caboose some of the brakes immediately ahead 
of the caboose would also be applied and the trainmen 
could then prevent the train from departing before all 
brakes were released. 

T. H. Ввсн, 
Air Brake Foreman, 
C. M. St. P. & P. 


Keeping the 
Record Straight 


To THE EDITOR: 

The late Sir Nigel Gresley did not contribute the 
three-cylinder single-expansion locomotive to railway 
engineering, nor was he the first to patent the principle 
upon which all so-called conjugate valve gears for three- 
cylinder locomotives are based. These facts do not 
reflect upon his reputation as an engineer. The man 
who achieves conspicuous success in any field must pos- 
sess a marked talent for adapting the ideas of others 
to his own requirements. 
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Panegyrists frequently credit the subject of their eulo- 
gies with accomplishments which he may never have 
claimed for himself during his lifetime. Speaking be- 
fore the Institution of Mechanical Engineers in New- 
castle-upon-Tyne on July 7, 1925, Sir Nigel Gresley 
said: “The recent development of three-cylinder simple 
engines in England is due- principally to the initiative 
of Sir Vincent L. Raven on the North Eastern Rail- 
way... . Under his direction 212 three-cylinder simple 
engines were built for the N. E. R. from 1909 to 1922." 

It might be added that there are barely 40 recorded 
examples of three-cylinder single-expansion locomotives 
throughout the world prior to 1909. More than 100 of 
Sir Vincent Raven's engines were in service for some 
years before the first Gresley design appeared. 

The Gresley valve gear for three-cylinder engines has 
provoked interminable argument, not only having re- 
gard to the merit of the gear as a steam-distributing 
mechanism, but also with respect to the circumstances 
surrounding its origin. It should be clearly understood 
that all of the existing forms of conjugate valve gear 
for three-cylinder locomotives are founded upon the 
same mathematical principle. So far as the present 
writer has ever been able to find, the first enunciation 
of this principle is contained in British patent No. 14107, 
which was issued to David Joy on October 25, 1884. 
Mr. Joy's patent contemplated the application of sev- 
eral forms of conjugate valve gear to three-cylinder 
locomotives and marine engines. 

Proposals and suggestions by others followed at inter- 
vals until the subject must have become common knowl- 
edge among engineers, but no practical application ap- 
pears to have been made until the winter of 1912-13. 
The first three-cylinder locomotive having its inner 
valve actuated by a combination of the movements of the 
two outer valves was built by Henschel and Son for the 
Berlin Metropolitan Railway. This was a large experi- 
mental tank engine of the 2-8-2 type, weighing 222,700 
Ib. in working order. The first trials of the engine were 
run in February, 1913, and a full description of both the 
engine and the trials appeared in Zeitschrift des Vereines 
deutscher Ingenieure for 1913, page 702. The form of 
valve gear used on this engine was later applied to 
more than 2,000 European locomotives. 

According to the inventor himself, Sir Nigel Gresley 
conceived and designed the valve gear which bears his 
name in 1915, and his first three-cylinder locomotive was 
completed in May, 1918. By that time there were more 
than 500 three-cylinder simple engines with conjugate 
valve gears at work in Germany. 

Because of the extreme difficulty in maintaining a 
satisfactory steam distribution with any type of con- 
jugate valve gear, German designers and locomotive 
builders returned to the use of three separate gears after 
1921. The Gresley valve gear has not been regarded 
with favor on any English railway, except the London 
& North Eastern. That railway now has a new chief 
mechanical engineer. It will be interesting to observe 
whether he follows in the footsteps of his predecessor, 
or reverts to the practice of his former chief, Sir Vincent 
Raven, who said in 1925: “Т used three sets of valve 
gear and if I went back to rail work today, I would do 
the same again." 

WM. T. HoECKER. 
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Western Maryland Hopper 
Cars for Cement Handling 


In anticipation of a greatly augmented cement move- 
ment to meet the requirements of national defense, the 
Western Maryland has installed modern facilities for 
transferring bulk cement from cars to barges at Port 
Covington terminal, Baltimore, Md. To take care of 
future needs orders were placed for 40 additional 70-ton 
covered hopper cars, to supplement the existing fleet. 

However, during the latter part of April this year, and 
without any previous warning, the Lehigh Portland Ce- 
ment Company announced to W. M. officers that, on 
May 9, (less than two weeks from the date of the an- 
nouncement) they would start shipping from their plant 
at Union Bridge, Md., on the W. M., a huge volume of 
bulk cement to Baltimore for transport to barges and 
subsequent movement to the Newport News Shipbuild- 
ing & Dry Dock Company, at Newport News, Va. The 
existing fleet of covered hoppers was already handling 
as much cement as possible and could take care of no 
more. The 40 new cement cars on order would not be 
delivered for some months. The challenge was met with 
a decision to convert 30 coal hoppers for the temporary 
handling of this cement. 

The time available was strictly limited and expense 
had to be taken into consideration, since after completing 
the haul of this particular cement tonnage, the hoppers 
will be returned to their regular service. The safety ap- 
pliance requirements of the A. A. R. had to be met, and 
the principal alterations were made for the purpose of 
keeping the lading dry under all kinds of weather con- 
ditions. 

A tarpaulin cover was decided upon as the most prac- 
tical covering for the car, supported by a roof of 177 in. 
by 5 in. car siding, augmented by four pressed-steel car- 
lines. Longitudinal and latitudinal running boards were 
placed on top of the tarpaulin and securely fastened to 
the roof. As shown in the illustrations, the tarpaulins 
are fastened with ropes to rings welded to the sides of 


the car at intervals, thus keeping the tarpaulin taut and 
in position to protect the lading completely, while at the 
same time, permitting easy removal of the covering when 
it becomes necessary to unload the cars. 

Before the converted cars were put in shuttle service 
between the cement plant at Union Bridge, Md., and 
the Port Covington pier transfer device, the insides of 
all the hoppers were completely sand-blasted and all scale 
removed, so that the cement would slide easily during 
unloading. The cars were also water-tested to discover 
any minute leaks that may have existed. The small sec- 
tions that were not found watertight were closed by 
welding. 

The W. M. shops put these cars through in record 
time and they were ready for the shuttle service a day 
or two ahead of the deadline. They have been in con- 
stant use ever since, giving excellent service. The cement 
company has reported no difficulty in loading or unload- 
ing and the cement has been arriving in perfect condition. 

The roofs of these cars are made of 177 in. by 5 in. 
car siding, spaced on 7 in. centers. These pieces are 
fastened to the car by 1⁄4 in. water-tight bolts through 
the bulb angles. In order to give additional stiffness to 
the roof and running boards, which must be well sup- 
ported, four pressed steel carlines (on hand as scrap 
material), were substituted for the 12th and 24th roof 
boards from either end.. Wood fillers over the flat ends 
of these carlines assured a uniform edge, over which the 
tarpaulin could be drawn. 

The cars are loaded through 30-in. by 48-in. hatch- 
ways. There are two of these on the transverse center 
line of the car, one on either side of the running board. 
The hatchways are covered by metal doors, made from 
scrap Hutchins car roof sections. The doors are hinged 
to open over the running board, and are 34 in. by 50 in. 
and close against the flange of the two inside steel car- 
lines on two sides, and against wooden battens bolted 
across the under side of the roof boards on the other two 
sides. The roof boards themselves are cut back to clear 
two handles riveted to the outside edge of each door. 

The tarpaulin is made of No. 6 water-proof canvas, 


The converted open-top hopper cars as reconstructed to permit handling bulk cement 
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and turns down 12 ın. on the sides and “A” end, and 8 
in. on the "B" end to clear the hand brake. All corners 
are strongly reinforced. Ropes 3 ft. in length are used 
to tie down the tarpaulin to a series of special rope locks, 
which are welded to the car. Tie ropes are secured to 
the tarpaulin through grommets, spaced to suit rope 
locks. Тһе tarpaulins and rope locks were furnished by 
the F. M. Stevenson Company, Baltimore, Md., made 
especially for use on these cars. 

The longitudinal running board is made of 1% in. by 
6 in. wood and carried by 10 saddles of 3-in. by 3-in. by 
19-in. wood. The latitudinal running boards are of the 
same dimensions and carried by three 3-in. by 3-in. by 
26-in. wood saddles. Milar car cement is used under 
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Attaching tarpaulin ropes to Ње rings оп a car side 


the saddles as a water-proofing agent. In order to meet 
the I. C. C. safety requirements, side and end ladder 
treads were changed to suit a covered hopper car, and 
additional grab irons placed on the running boards for 
safety. 

The hoppers are equipped with Wine cast-steel hopper 
frames, doors and locks, which afford a tight joint to 
begin with, but in order to be assured of this feature, a 
2-in. strip of Armstrong Cork Company's Rk-304 cork 
and rubber gasket with adhesive base is placed around 
the hopper edges. This provides a tight door and seals it 
against possible loss of cement. 


Two Passenger 
Car Shop Devices 


In order to save labor in handling passenger truck re- 
pairs, the Burnham coach shop of the Denver & Rio 
Grande Western is equipped with a 714-ton traveling box 
crane at each end and at the center of the shop. The 
shop is slightly more than long enough to accommodate 
two conventional passenger cars on each track, so the 
trucks may be run out from each end of each car and the 
wheels changed, also bolsters, equalizers, or springs, and 
brake work done without any manual lifting or jacking of 
the truck frame. 

The crane consists of two 12-in. channels with cross 
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А 7V5-ton box crane with electric-operated hoist for truck repair work 


members and diagonal braces welded in place. It is de- 


signed to operate on four wheels which traverse light 
rails extending crosswise of the coach shop tracks. The —. 
electric motor operates cables which lift both ends of the — 
truck simultaneously under push button control. The 
crane is traversed crosswise of the shop by hand so it 
may be readily located over any track. 

A portable fluorescent light stand effectively lights the 
inside of the cars being repaired or painted. The stand 
consists of a l-in. channel iron framework, 54 in. long 
by 60 in. high. Casters on the bottom facilitate easy 


Portable fluorescent light stand for lighting coach interiors 
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movement about the shop. The light trough is made of 
welded No. 12 gage iron, 5 in. wide at the bottom and 
having a flaring top 8 in. wide. A transformer is built 
into the base of this lighting trough, the interior of which 
is painted with white enamel to give good reflecting 
properties. Either end of the trough is equipped to sup- 
port two 4-kw. fluorescent light bulbs. About 100 ft. of 
cord are available so that the fluorescent light stand may 
be placed wherever desired inside the car. 


Flexible Pipe Clamp 


The Baker clamp, now being introduced by the Du-Wel 
Steel Products Company, Chicago, utilizes a new prin- 
ciple in air brake pipe clamping which is said to give a 
firm, continuous grip on the pipe and yet afford sufficient 
flexibility so that the pipe is permitted to assume its 
natural position, without initial stress on pipe joints or 


Du-Wel Baker clamp designed to hold air-brake pipe firmly but 
without rigid connection to the car frame 


fittings, and with vibration largely absorbed in the 
clamps instead of being transmitted to the steel frame 
of the car. 

The new Baker clamps are made of two sections of 
specification spheroidized annealed spring steel, tempered 
to the exact degree of Rockwell hardness found desirable 
by extensive laboratory tests and service experience. As 
shown in the illustration, these clamps snap in place with 
a few hammer blows and can be easily driven out for 
re-use as many times as may be desired. With this type 
of clamping device, it is said that there can be no “over- 
clamping” and that all stress or strain on pipes having 
a tendency to cause leaky joints and pipe breakage are 
eliminated. 
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Air Brake 
Questions and Answers 


AB-8, Empty and Load Equipment (Continued) 


23—Q.—How does the strut cylinder volume func- 
tion? A.—This volume with choke 103 in the pipe 
bracket (shown in Fig. 5) operates to control the air 
supply to the change-over valve. This is set up to 
furnish sufficient time for the change-over valve to as- 
sume its proper position at the time an uncharged air is 
connected to a charge brake pipe. During an emer- 
gency application it seems to prevent the change-over 
valve from operating. 

24—Q.—What is the purpose of the cut-ojf valve por- 
tion? A.—The change-over operation at such a time as 
the brake pipe on the cars is being recharged is required. 
This would occur on picking up a car after having been 
set out for any reason. 

25—Q.—Of what parts does this portion exist? A.— 
Referring to Fig. 6, it has a piston (66) with slide valve 
(67) attached, diaphragm (72) and spring (76). 

26—O.—What is the value of the spring? | A.—30 Ib. 

27—0.—W hen the brake pipe pressure is reduced 
below 30 lb., what happens? | A.—As the spring valve 
is 30 1Ь., the piston and slide valve moves downward so 
that the port from the brake pipe to the strut cylinder 
and change-over portion is opened by the slide valve. Air 
is supplied to these portions for change-over operation 
on a subsequent recharge of brake pipe. 

28—Q.—When do the piston and slide valve assume 
their upper position again? A.—When the brake pipe 
pressure is restored to above 30 Ib., the piston and slide 
valve assume their upper position, where the supply to 
the change-over portion is cut off. 

29—0O.—Describe the parts of this portion. A— 
Large change-over piston 4 with slide valve attached 
(Fig. 6) and small change over piston 16 fitted to the 
stem of the former. Latch piston 20 (Fig. 5) lever and 
latch 26 and 27, slide valve strut 10 (Fig. 6) diaphragm 
and spring 11 and 13. 

30—Q.—How many positions has the large change- 
over piston, and when is the latch piston in operation? 
A.—The large change-over piston has two positions 
empty (down) and load position (up). The latch piston 
is operated only during the change-over period, air from 
the brake pipe via cut-off portion forcing it upward. 
This caused lever 26 to withdraw latch 27 from en- 
gagement with the change-over piston, and the piston 
assumes its proper position. 

31—0.—W hat happens after the change over is 
effected? A.—The latch springs 24 and 25 return the 
latch to its lower position, where the latch holds the 
change-over piston in its proper position. 

32—0.—W hat is the function of the slide valve strut? 
A.—It holds the slide valve to its seat by reason of the 
pressure exerted on the diaphragm by brake cylinder air. 

33—Q.—What flow of air does the transfer valve 
portion control in load position of the change-over por- 
tion and during release? A.—To the brake cylinder in 
load position, permitting the empty cylinder to apply 
in order to take up the brake rigging slack previous to 
the application of the load cylinder. In release pressure 
from the load cylinder ahead of pressure from the empty 
cylinder to prevent strain on the load cylinder mechan- 
ism. 

34—Q.— Referring to Section AA, (Fig. 5), what are 
the operating parts? | A.—Two valves, release check 
51, and empty cylinder check 47, with their springs and 
the transfer piston 47 with its spring. 
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Car Progress Board 
At Burnham Shops 


One important feature of the Burnham car shops of 
the Denver & Rio Grande Western, Denver, Colo., is 
the car Progress Board, illustrated. This progress board, 
made of galvanized iron, about 7 ft. long by 4 ft. wide, is 
mounted on the office wall opposite the foreman's desk 
and shows at a glance not only the location of all car 
shop buildings, repair tracks, etc., but also indicates the 
location of all cars which are undergoing or awaiting 
repairs here. 

The progress board is flanged on the outside 1 in., with 
welded corners and having 1-in. horizontal strips flanged 
and riveted in place at all track locations, both inside and 
outside of the shop buildings. The location of the trans- 
fer table is plainly indicated, also the various shop build- 
ings, which are shown with different colored paints. The 
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General car foreman's Progress 
Board for indicating car positions 
at the Burnham shops of the 
D. 6 R. С. W. 
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different series of cars repaired at Burnham shops are 
represented by small wood blocks which indicate either 
by their shape or color the type of car referred to. For 
example, the block representing a box car is painted red 
and has roughly the proportions of a box car, being à 
little higher for an automobile car than for a common 
box car. Flat-car and caboose-car blocks have the dis- 
tinctive shapes indicated and are painted black. Outfit 
cars, on the other hand, are painted gray. It is the duty 
of the foreman to change the position of these car blocks 
after each day's work and thereby reflect the progress oí 
the cars through the shops and the location of all cars 
on the outside tracks at any time, rendering it possible 
for the superior officer, at a glance, to observe the status 
of deferred or shop program. 

The outer office, adjacent to that of the general car 
foreman at Burnham shops, is well lighted and is equipped 
with four desks for the use of department foremen and 
supervisors. 


Four-position desk arrangement in 
the car supervisor's office 
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Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not 
be disclosed when request is made to that effect.) 


Keeping Babbitt On 
Valve-Rod Crossheads 


Q. We have encountered trouble keeping babbitt on valve rod 
crossheads. The metal breaks off in large pieces necessitating 
frequent rebabbitting. Can you suggest a method of holding this 
babbitt in place? 


A.—There seems to be no positive way of holding bab- 
bitt in place. Some roads apply wear-resisting bronze 
in place of the babbitt. A heavy layer of bronze is ap- 
plied to the three sides of the crosshead and machined 
to size. While this operation requires more time than 
the babbitt method, the subsequent wear is well worth 
the extra expense. 


Welding From One Side 
Of A Locomotive Frame 


Q.—Several times recently it has fallen to my lot to have to 
vee a locomotive frame so located that all cutting had to be done 
from one side. At times this was made more difficult by a cast- 
ing on the back so that it could not be cut through. Is there an 
easy way of doing this difficult jqb? 

A.—Use a piercing nozzle instead of a cutting nozzle. 
The piercing nozzle is swung from side to side making 
a cut about two inches wide about five-sixths of the way 
through the frame. The regular nozzle is then put 
back in the torch and the remainder of the frame cut 
and the V made to suit the operator. 


The First Bead 
In A Vertical Vee 


Q.—I have a great deal of trouble with the first bead in a ver- 
tical vee when using heavy coated rod. How can the difficulty 
be overcome? 


A.—Experienced welders often have the same diffi- 
culty with the first bead in a vertical vee when using 
coated rod. Although there are those who discourage 
the use of a down-hill first bead, it has been accepted by 
many welders as the best way of overcoming the practice 
of filling the vee with “bunches of grapes" and the usual 
laps and slag inclusions. When running a down-hill 
bead be sure and use heat (amperage) enough to secure 
sufficient penetration. 


Changing The Tone 
Of Chime Whistles 


Q.—Many locomotive whistles are of the five-tone chime type 
and are very shrill. There has been a great deal of complaint 
about these whistles and we are desirous of finding a way to 
deepen the tone of those used on locomotives operating in the 
territory where the most complaints are made. 


A.—In order to deepen the tone, the short steps on 
the whistle must be eliminated. Melt or cut the top from 
the two short steps. If the casting is bronze, chip or 
file all sand and dirt from the parts that will need weld- 
ing. The next step is to shape some %-in. plate into 
pieces that will have the same radius as the whistle and 
reach from the top of the short steps to the top of the 
casting. Two narrow strips will be needed to continue 
the ribs to the top. The pieces are now ready for braz- 
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ing. The casting is preheated, the pieces held in place 
and brazed securely. A small curved section is made 
for the top and this brazed in place. 


Cutting Through 
Layers of Rust 


Q.—Is there any way of solving the rust problem when cutting 
scrap, especially on parts such as bolsters, where the operator 
must cut through two or more thicknesses of metal with a layer 
of rust between each one? 


A.—Instead of attempting to cut through the numerous 
layers, hold the torch parallel with the work and cut one 
layer at a time. Through the kerf formed by this cut, 
clean the rust from the next layer with a hammer and 
chisel and proceed in the same manner. This works 
equally well on scrap boilers where there is a heavy 
scale on the inside. 


High Production 
Turret Lathe 


The Jones & Lamson 272-in. by 40-in. turret lathe 
illustrated is a high-production tool recently installed in 
a large western railroad shop and used exclusively for 
machining and fitting engine frame bolts having a taper 
of Мв in. in 12 іп. The hex heads of these forged bolts 
are gripped in the air-operated three-jaw chuck and the 


Turret lathe tooled for the rapid production of locomotive frame bolts 


frame bolt fitted and threaded in one set-up on the 
machine using five operations—(1) pointing, (2) cutting 
for thread size, (3) cutting for length, (4) tapering for 
size, and (5) threading, using a special die head. 

Where only a few bolts are required, the operator 
takes the bolt size at the locomotive, but with a fixed 
size these bolts can be machined from floor to floor in 
4 min. each. Saddle bolts, 114-in. by 6-in., require only 
216 min. each. Individual bolts, when cut from 114-in. 
by 1872-in. rough stock, are machined to 1!4-in. in 
one cut taking about 15 min. The machine is used on 
two shifts in order to maintain the production for this 
shop. Large modern locomotives, even with cast-steel 
bed frames, frequently require as many as 78 bolts to 
be fitted for each locomotive. 
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Fig. I—(A) The tram gage is set across a pair of wheel centers 
and the gage is centered by means of the scales when the 
pointers are against the outside wheel hubs; (B) The runners 
on the tram gage are set with the inside micrometer shown in 
Fig. 4; (C) After the runners on the tram gage are properly set 
the spreaders are set between the wheel center rims; (D) A set 
of wheel centers for an articulated locomotive on the stands 
with the gas tire heaters in operation—the gas flame, when 
properly adjusted as to air proportions, is blue but in this 
case the amount of air was cut down to produce a flame that 
would show in the photograph; (E) The sliding contact point 
on the runner; (F) The heated tire is pushed onto the center 


Ат the Huntington, W. Va., shops of the Chesapeake 
& Ohio, several advanced ideas have been developed in 
connection with the machining and assembly of the parts 
of locomotive running gear all leading to the ultimate 
erection of the wheels, bearing and frame assembly in 
absolute alignment when the locomotive leaves the shop 
after general repairs. An interesting phase of this work 
is the setting of driving tires on wheel centers and this 
article is concerned primarily with that job. 

In the development of improved shop methods in con- 
nection with tire setting, several devices designed to fa- 
cilitate the work and effect economies have been installed. 
Among these are a full set of mounted-wheel stands to 
accommodate six pairs of wheels, a full complement of 
gas-fired ring heaters, spreader gages, micrometers and 
spring clamps. These will be described in connection 
with their use. 

The illustrations in Fig. 1 show the type and construc- 
tion of the wheel stands of which there are two support- 
ing each axle. The wheel centers on which tires are to 
be mounted are set on these stands. 

In setting tires three sets of gages are used: an inside 
micrometer shown in Fig. 4 used for checking the dis- 
tance between wheel hubs and for setting the runners (6) 
on the tram gage shown in Fig. 1; a gage, shown in 
Figs. 3 and 5, for checking the distance from the tire 
flange to the wheel hubs; and the spreader gages which 
are placed between the rims of the wheel centers—three 
to a wheel pair, 120 deg. apart. 

The construction of the inside micrometer is clearly 
shown in Fig. 4. The tram gage and the manner in which 
it is used is shown in Fig. The tram gage consists 
of an 84-in. bar (2) with scales 16 in. long one at each 
end of the bar. These two scales are divided in inches 
and sixteenths and each reads from zero at the inner end 
to 16 at the outer end. The inner ends, or zero points, 
are 53 in. apart. Since 71 in. is the maximum axle 
length, and 8 in. is the maximum hub thickness (B) the 
16-in. scales are sufficient for all requirements. 


Fig. 5.—The use of the tram 
gage on a pair of wheel 
Centers is shown in this 
drawing together with a 
section of the spreader 
gage and its application to 
the wheels 
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In using the tram gage it is placed across a pair of 
wheel centers, as shown in Fig 5, after the runners (6) 
have been set with the inside micrometer at the distance 
to which the tires are to be set. The gage is centered 
by adjusting the runners (3) so that identical readings 
appear on both scales (1) when the pointers (5) are 
against the outside of the wheel hubs. The tire setting 
dimension (4) having been set with the inside microm- 
eter the runners (6) are locked in position on the bar 
(2) and the spreader gages (8) are put in position ready 
to be set. 

The construction of the spreader gages is shown in 
Figs. 1 and 5. Each gage consists of two hollow rods, 
each threaded at one end and with knurled solid ends 
at the other. At the solid end there is a fixed bracket 
integral with the hollow rod. In this bracket is threaded 
a gaging screw (9) on which is a lock nut. These two 
hollow rods slide over a solid rod and at the center of 
this assembly is a heavy spring with two seats or collars 
which slip over the threaded ends of the hollow rods. 
On the threads of these hollow rods are adjusting nuts. 


Fig. 6.—The spring clamps for holding the heated tires while they are 
cooling. The axle stands are also shown in this photograph 


Two welded collars with hooks for the clamp springs 
complete the assembly of the spreader gage. There are 
18 of these gages in a complete set. 

In use, the knurled ends of a spreader are placed 
against the inside of the two wheel-center rims and the 
adjusting nuts are moved toward the center spring, 
thereby increasing the tension on the spring and the 
pressure of the knurled ends against the wheel centers. 
This spring arrangement provides automatic compensa- 
tion in the spreader for any pulling-in of the wheel 
- centers as the tires are cooling and simplifies the job of 
removing the spreaders. The distance over the two gag- 
ing screws in the brackets of each spreader is set with 
the tram gage. The tram gage is first set with an inside 
micrometer to the desired distance between tires. After 
the distance from the hub to the inside of the wheel cen- 
ter rim is measured with the gage shown in Fig. 2 on 
both wheel centers and the amount of adjustment (C) 
in Fig. 5 determined, there is a sliding contact point (7) 
on one runner (6) of the tram gage that rests against 
the inside of the machined wheel-center rim and definitely 
locates the gage and ultimately the tire setting with rela- 
tion to the wheel centers. This distance, when set, rep- 
resents the distance between tires on the mounted wheels. 

When the spreaders have been set on all wheels the 


_* This difference for other diameter wheel centers is as follows: 44-in. 
diameter, .050 in.; 56-іп., diameter, .069 in.; 62-in. diameter, .079 in.; and 
66-in. diameter, .086 in. 
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tires are placed on the wheel centers and the gas heaters 
set up and lighted. A blue chalk mark on each tire is 
used as an indicator for proper setting heat, this mark 
changing to yellow at about 350 deg. F. and to white at 
about 400 deg. F. At this temperature, a tire for a 
50-in. center which has been bored .059 in.* smaller 


Measurements Between Tires on Two Driving Wheel Sets 
Wheel Set No. 1 Wheel Set No. 2 


Point at which gaged Tot, in. Cold, in. Hot, in. Cold, in. 
TOP. 125v iste EXC TS Ue e V 53.345 53.326 53.260 53.245 
90dég. АО 53.330 53.305 53.265 53.254 
Bottom: |, dedu eaim teas sje eros 53.350 53.325 53.270 53.260 
270 Ege. seen s esek vs vea aive 53.345 53.325 53.275 53.260 
Nominal setting ............. 53.375 


than the outside diameter of the wheel center will have 
expanded to approximately .125 in. larger than the wheel 
center so that it is quite free to slip over the center. 

The hot tires are now pushed onto the centers and 
up against the gaging screws of the three spreaders. 
Spring clamps are then hooked over the tires, as shown 
in Fig. 6, to hold the tires in position while cooling. 

This method of setting tires has eliminated the neces- 
sity of returning mounted wheels from the wheel lathe 
to have the tires reset when they are found to have 
excessive “run-out” and cannot be machined without 
resetting. 

The table shows the degree of accuracy to which tires 
may be set by this method. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Steam-Shovel 
Boiler Repairs 


Q.—I am a boilermaker employed by a mining company and 
thought perhaps you could give me some suggestions on repair- 
ing one of our steam-shovel boilers. The inner and outer door 
sheets are flanged towards each other and riveted. The rivets 
and the sheets are badly worn and must be repaired.—C. J. 


A.—From the explanation given in the question, I 
assume that the repair to be made is to the fire-door 
hole. Repairs to fire-door holes can be made by weld- 
ing. The inner and outer door sheets are supported by 
staybolts and for this reason the strength of the struc- 
ture is not dependent upon the strength of the weld. The 
magnitude of the repairs to be made would depend en- 
tirely upon the condition of the sheets forming the fire- 
door hole. 

Fig. 1 illustrates a method of repair when the rivets 
and seam are worn and leaking, the inner and outer 
door sheets otherwise in good condition. This repair 
consists of removing the rivets and plug welding the 
rivet holes, and seal welding the seam. 
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Fig. 1 


Fig. 2 illustrates a method of repair where the sheets 
forming the fire-door hole are badly worn in the hole 
and the seam itself is in a bad condition. This repair 
consists of removing the rivets and cutting out the inner 
door sheet of the fire-door hole at the knuckle; a new 
fire-door hole sheet is formed to the contour of the cor- 
rect contour and butt welded on the top center line; the 
new ring is then inserted and butt welded to the inner 
door sheet and secured to the outer door sheet by a 
fillet weld. 

Fig. 3 illustrates a method of repair where the sheets 
in the fire door hole and the knuckle of the outer door 
sheet need renewing. This repair consists of cutting out 
the outer and inner door sheets, and applying a new 
fire-door-hole sheet, as in Fig. 2; in addition, a ring is 
riveted or welded on the outside of the outer door sheet 
to support the fire-door-hole ring. The fire-door-hole 
sheet is welded to the ring on the outer sheet as shown 
in Fig. 3. 

All welds and repairs should be made to conform to 
the requirements of the A. S. M. E. code and before 
proceeding with the repairs approval should be obtained 
from the State Inspector under whose jurisdiction the 
boiler comes. 


Protector for 
Tubular Water Glass 


An improved locomotive tubular waterglass protector 
manufactured by the Sargent Company, Chicago, in- 
cludes features giving added protection against personal 
Injuries and simplifying the renewal, cleaning and re- 
placement of the glass panels in the body without re- 
moving the protector or disturbing its steam connections. 
The tubular glass is inserted in the protector before the 
unit is attached to the water-glass cocks. It has an ample 
escape passage at the base, threaded for a pipe connec- 
tion, to divert escaping steam, water and tubular glass 
fragments. below the cab deck in the event of a bursted 
tubular glass under pressure. However, if this passage 
becomes clogged from any cause, the entire structure 
Will withstand pressure and prevent the release of any 
damaging elements within the cab. 
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Fig. 2 
Three methods of repairing the firedoor hole of a steam-shovel boiler 


Inner Door Per 7 
heer” Reinforcing 


Fig. 3 


A ball check at the top, normally open, permits air 
circulation within the protector to prevent misty glass 
panels, but closes automatically at the slightest accumula- 
tion of internal pressure. A small brass tube integral 
with the fittings enters each end of the tubular glass to 
prevent the gasket from fouling the glass ends and pro- 
ducing a false water-level reading. The detachable 
bayonet-type lamp with insulated electric connections and 
socket illuminates the water level at all times but no 
light rays escape to interfere with the crew’s vision. 


The glass panels in the Sargent tubular water-glass protector can be 
cleaned and replaced without disturbing the steam connections 
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High Spots in 


Railway Affairs... 


Holiday Travel 
Of Soldiers 


It looks as if there would be a record- 
breaking amount of passenger travel dur- 
ing the holiday season. There are now 
about 1,600,000 men in camps, as compared 
with about 500,000 a year ago. A new 
War Department regulation provides that 
following the maneuvers or similar special- 
ized training periods, and during the 
Christmas holidays, up to 50 per cent of 
the individuals in an organization may be 
given furloughs at one time. Previous 
regulations restricted this to 15 per cent. 
Ralph Budd, defense transportation com- 
missioner, has indicated that during the 
Christmas holidays service men on fur- 
lough will get the first call on transporta- 
tion facilities. 


Transportation Study Board 


The Board of Investigation and Research, 
which was created by the Transportation 
Act of 1940, has apparently finally got 
started on its task. It is scheduled to 
make its final report by September, 1942. 
C. E. Childe, a member ої the board, in a 
recent address outlined its attitude and job 
in the following words: "We are going to 
try to divest our minds of all preconceived 
opinions and prejudices, and, first, be a 
sponge for collecting all the available facts 
about transportation from every possible 
source; second, put these together in a 
form that will be informative to anyone 
who wants to study them; third, possibly 
we can then reach conclusions and make 
recommendations which will be valuable." 
The carriers are being called upon for a 
vast amount of information. They not 
only want this, but also in the words of 
Mr. Childe, "we want your advice and 
your best judgment on the broad question 
of how to develop a national transportation 
system which will best serve our national 
welfare." 


Ice Cream for Soldiers 


One example of unusual services re- 
quired of the railroads by the troops on 
their maneuvers is the ice cream move- 
ment between Baltimore, Md., and Hamlet, 
N. C., a distance of 404 miles. To begin 
with, there was no tariff in existence to 
cover such a movement and it was neces- 
sary to quote special rates and receive the 
approval of the Interstate Commerce Com- 
mission. On September 28 the first of 
these movements included a train of 38 
refrigerator cars. This is believed to be 
the first railroad shipment of ice cream 
in carload lots and probably the longest 
haul of this product in any quantity. In 
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addition to the ice and salt in the bunkers, 
dry ice is packed between the cartons. At 
Hamlet, N. C., the ice cream is transferred 
to trucks and carried to destination in the 
field. Two or three deliveries are made 
at Hamlet each week and it is expected 
that this movement of ice crcam will keep 
up until the mancuvers are completed. The 
shipments are routed over the В. & O., К. 
F. & P. and the Seaboard Air Line. 


Guard Against Fire Losses 


Few improvements in railroad operation 
over the ycars have been more spectacular 
than the reduction in losses by fire. In 
1940 these totaled $3,557,764, or only about 
one-third of what they were in the vear 
1920, when they reached the peak. The 
1940 record also shows a reduction of 16.3 
per cent as compared to 1939. The aver- 
age loss per mile of line in 1940 was 
$12.96, in 1939 $16.32 and in 1920 $54.40. 
These improvements are due largely to the 
persistent activity of the Fire Protection 
and Insurance Section of the A. A. R., and 
its predecessor organization, the Railway 
Fire Protection Association. A determined 
effort has been made by the railroads to 
locate the cause of every fire and then, 
with these facts established, to remove or 
reduce similar hazards wherever possible. 
Of the known causes of fires in 1940, those 
caused by trespassers on railroad property 
ranked first, and those caused by careless 
smokers who tossed away lighted matches, 
cigarettes and cigars ranked second. 


Wage Negotiations 


The hearings before the Emergency Board 
followed fairly closely the schedule set up 
in advance. Some unexpected develop- 
ments, however, did occur. The carriers 
at one stage in the game submitted a plan 
for emergency compensation, which took 
into account the cost of living and revenues 
and would be in effect from November 1, 
1941, to December 31, 1942. The labor 
leaders turned their thumbs down on this 
proposal. On October 18 the chairman of 
the Emergency Board suggested that the 
parties agree to arbitrate. The railways 
were willing to do this, but the labor lead- 
ers declined this proposal also. On Oc- 
tober 21, board member Joseph H. Willets 
found it necessary to withdraw for sev- 
eral days, because of the death of his son. 
The hearing concluded on October 22 and 
the board started its deliberations. The 
board, with the concurrence of labor and 
the carriers, secured from the President a 
five-day extension of time for the prepara- 
tion of the report. It will be presented to 
the President on November 5. 


(Turn to next left-hand page) 


`ping scrap abroad in recent years. 


Spreading Information 
About Defense Contracts 


How can a small manufacturer secure na- 
tional defense contracts or know whether 
his plant is capable of doing such work 
for the government? In spite of all of 
the efforts that have been made to get 
such facts over to the smaller manufac- 
turing concerns, it seems that something 
more intimate must be done by way oi 
carrying this information in a more or 
less dramatic way to the four corners ої 
the country. On November 10 three spe- 
cial trains, painted red, white and blue. 
will start from Washington. Each train 
of six cars will be equipped with samples 
of work to be done and other exhibits and 
conference tables. Two cars of each train 
will be used as living quarters for repre- 
sentatives of the Army, Navy, Maritime 
Commission and the Office of Production 
Management. These trains will not be 
open to the public, but manufacturers who 
are interested will have an opportunity of 
sitting down with the experts, first to find 
whether their equipment is such as to be 
capable of producing the necessary prod- 
ucts, and then in advising those who have 
the right sort of equipment how to pro- 
ceed in securing contracts. Interested 
manufacturers should contact with the 
nearest field office of the O. P. M. Con- 
tract Distribution Division. 


Scrap Situation Serious 


Our nation has been quite prodigal in ship- 
With 
the great specding up of production for 
war and national defense purposes, we now 
find ourselves in a rather serious predica- 
ment because of the shortage of scrap. 
The Office for Emergency Management 
has requested the railroads to check their 
entire systems in order to make available 
quickly all possible scrap. It emphasizes 
the following specific suggestions: ‘(1) 
Remove railroad sidings, branch lines and 
industrial tracks where they are not actu- 
ally needed for present or prospective 
business. Appropriate action by public 
bodies is requested to facilitate this pro- 
gram. (2) Check equipment and disman- 
tle promptly cars and locomotives that are 
not to be repaired. (3) Check miscella- 
neous facilities such as junk tools, bridges 
and buildings and dismantle those no long- 
er needed to the extent necessary to make 
available all metal for scrap.” Ralph 
Budd, defense transportation commissioner, 
announced that steps were being taken to 
reclaim street car and railroad rails which 
have been abandoned and have been left 
imbedded in the city streets. He estimated 
that there are 232,000 tons of such ma- 
terial. 
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KEEP 'EM ROLLING 
FOR DEFENSE 


Chilled Car Wheels keep Defense 
Loads rolling with the same economy 
and dependability that have made them 
the standard wheels for the freight 
loads of the Nation. 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 


Ncvember, 1941 


4 SAVINGS WITH 
CHILLED CAR WHEELS: 


Lowest cost per mile. 
Increased rail life. 
Increased brake shoe life. 


Reduced machine shop costs. 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
Uniform Inspection 
Uniform Product 
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Among the 


Clubs and Associations 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—Meeting: November 20, 10 
a. т, Ansley Hotel, Atlanta, Ga. Speak- 
er: A. F. Stuebing, development engineer, 
Carnegie-Illinois Steel Corporation. Sub- 
ject: Lightweight equipment.  Stereopti- 
con illustrations. 


Car FoREMEN's ASSOCIATION OF CHI- 
caco.—Meeting: 8 p. m., November 10, 
Hotel La Salle, Chicago. Speaker: D. J. 
Jones, service engineer, Vapor Car Heat- 
ing Company. Subject: Temperature Con- 
trol of Passenger-Car Heating. 


New ENcLAND RaiLROAD CLus.—Meet- 
ing: November 12 (instead of November 
11, Armistice Day), 6:30 p. m. (dinner), 
Hotel Touraine, Boston, Mass. Speaker: 
Kenneth Cartwright, mechanical engineer, 
N. Y. N. H. & H. Subject: Progress in 
Steam Locomotive Design. 


CANADIAN  Raiwav  CLUB.—Meeting 
November 10, 8:15 p. m., Windsor Hotel, 
Montreal.—Speaker: J. A. M. Galilee, 
Westinghouse Air Brake Company. Sub- 
ject: New tools for Research. Illustrated. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
mechngs of mechanical associations and railroad 
clubs: 


ALLIED Rattway Suppry Assocration.—J. F. 
Gettrust, P. O. Box 5522, Chicago. 


Photo Courtesy New Haven 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
—C. E. Davies, 29 West Thirty-ninth street, 
New York. Annual meeting Hotel Astor, 
New York, December 1-5. 

RaiLgoAD DivisioN.—C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. ailroad Division sessions 
at annual meeting of society, Hotel Astor, 
New York, December 4. 

Macuine SHop Practice Division.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

ATERIALS HaNpLING Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Оп, anp Gas Power Division.—L. N. 
Rawley, Jr., Power, 330 West Forty-second 
street, New York. 

Fuets Divisron.—D. С. Weeks, Consoli- 

dated Edison Co., 4 Irving Place, New York. 


ANTHRACITE. VALLEY Can FOREMEN's ASSN.— 
Frank Kramer, 412 Hill street, Duryea, Pa. 
Meets third Monday of each month at Wilkes- 
Barre, Pa. 


ASSOCIATION. OF AMERICAN RaiILROADs.— Charles 
uford, vice-president Operations and 
Maintenance Department, Transportation 
Building, Washington, D. C. 
OrERATING Section.—J. С. Caviston, 30 
Vesey street, New York. 
MecuanicaL DiavisioN.—4AÀ. C. Browning, 
59 East Van Buren street, Chicago. 
PuncHAsES AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 
Motor Transport Division.—George M. 
Campbell, Transportation Building, Washing- 
ton, ч 


CaNADiAN Rattway CLuB.—C. R. Crook, 4415 
Marcil avenue, N. D. G., Montreal, Que. 
Regular meetings, second Monday of each 
month, except June, July and August, at 
Windsor Hotel, Montreal, Que. 


Car DEPARTMENT ASSOCIATION OF St. Lours.— 
J. J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis. 


Can DEPARTMENT OFFICERS’ AssoCiATION.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C 


. B. & Q., Chicago. 


President H. S. Palmer and Vice-President R. L. Pearson of the New York, New Haven & 
Hartford examining the first of 1,000 box cars recently delivered by Pressed Steel 
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Car Foremen’s ASSOCIATION OF CHICAGO.—G. К. 
Oliver, 8238 S. Campbell avenue, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 


Car FonEMEN's ASSOCIATION OF ОМАНА, CounNciL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, la. Regular meetings, second 
Thursday of each month. 


CENTRAL Rareway Crus or BurrALo.—Mrs. M. 
D. Reed, Room 1840-2, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
of each month, except June, July and Aw 
gust, at Hotel Statler, Buffalo. 


EasrERN Car FOoREMAN'S AsSOCIATION.—W. Р. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Friday of January, Feb- 
ruary (annual dinner), March, April, May, 
October, and November at Engineering So 
cieties Bldg., 29 West Thirty-ninth street, 


New York. 
INDIANAPOLIS Сак INSPECTION ASSOCIATION.— 
R. A. Singleton, 822 Big Four Building, 


Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, in Indianapolis Union Sta- 
tion, Indianapolis, at 7 p. m. 


Locomotive MAINTENANCE OrFICERS' Associa 
tion.—J. E. Goodwin, vice-president, secre- 
tary-treasurer, c/o Missouri Pacific, North 
Little Rock, Ark. 


Master BoILER MAKERS’ 
Stiglmeier, secretary, 
Albany, N. Y. 


Mip-West Атк Brake Сіов.—С. F. Davidson, 
secretary-treasurer, general inspector car de- 
partment, St. L.-S. F., Springfield, Mo. 


New ENcLAND Rarrroap Crum.—W. Е. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. d 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 


New York RairLgoAD Crus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Thursday in each month, except June, 
July, August, September and December at 
29 West Thirty-ninth street, New York. 


NortHwest Car Mrw's Assocration.—E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings first Monday each month, except 
June, July and August, at Midway Club 
rooms, 1931 University avenue, St. Paul. 


AssocraTion.—A, F. 
29 Parkwood street, 


NortHwest Locomotive Association.—G. Т. 
Gardell, 820 Northern Pacific Bolding, St. 
Paul, Minn. · Meetings third Monday of each 


month, except June, July and August. 


Paciric Rartway Crus.—William S. Wollner, 
P. O. Box 3275, San Francisco, 
Monthly meetings alternately in northern 
southern California. 


Raitway CLus or Pittssurcu.—J. D. Conway, 
1647 Oliver Building, Pittsburgh, Pa. Regu 
lar meetings, fourth Thursday in month ex 
cept June, July and August, Fort Pitt Hotel, 
Pittsburgh, Pa. 


Ramway FUEL AND TRAVELING ENGINEERS As- 
SOCIATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. 


RAILWAY SUPPLY MANUFACTURERS’ ASSOCIATION. 
—]. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 


SOUTHERN AND SOUTHWESTERN RAILWAY CLUP.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, 2 and September. An- 
nual meeting, thir Thursday in November, 
Ansley Hotel, Atlanta, Ga. 


Toronto Rattway Crus.—D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, copt June, July, 
and August, at Royal York Hotel, Toronto. 


Western RAiLwav CLuB.—E, Е. Thulin, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, third 
Monday in each month, except June, July, 
August, September, and January. 
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PRECISION GROUND TO A MIRROR FINISH! 


On modern grinders Lima brings to a perfect finish the 
axles and shafts whose proper fit plays an important part 
in the building of a low-maintenance locomotive. The 
same precision and care that goes into the finish of the 

- axle illustrated above is used in the making of each part 
of a "Lima-built" locomotive. It is through such atten- 
tion to the minor as well as the major details that Lima 
has earned for itself the enviable reputation of a builder 
of high-quality, low-maintenance locomotives. 


LIMA LOCOMOTIVE WORKS dil "IR TO» INCORPORATED, LIMA, OHIO 


INCORPORATED 
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——— NEWS ее 


$25,000,000 for Rail Equipment 
and Facilities in Lend-Lease Bill 


THE new lend-lease bill reported from 
the House committee on appropriations 
during the week ended October 11 includes 
an item of $25,000,000 for railway equip- 
ment and facilities. The publication of 
testimony ой the bill showed that Clifton 
E. Mack, director of the Treasury's Pro- 
curement Division had stated that the item 
was for the purchase of track materials, 
locomotives, freight cars, shop machinery 
and equipment, and light railway material 
and rolling stock. 

Asked what was to be done with the 
foregoing, Mr. Mack stated that it was 
for the Middle East “theatres of war"— 
for the extension and maintenance of 
railroad facilities "in order to make them 
capable of handling the increased traffic 
involved in maintaining a modern army in 
the field." In response to other questions, 
Mr. Mack said some of the equipment was 
now being bought, but he didn't think any 
of it had actually left the country. 


Additional Annual Steel Capacity 
of 10,000,000 'Tons 


A FURTHER 10,000,000-ton expansion of 
the nation's annual steel-making capacity 
has been approved by the Supply Priorities 
and Allocations Board, and the Office of 
Production Management has moved to put 
the decision into effect. SPAB’s action 
came in the form of an approval of a re- 
port recommending the 10,000,000-ton in- 
crease which had been prepared by W. A. 
Hauck, OPM steel consultant. 

The OPM statement said that the expan- 
sion will be started immediately to meet, 
among others, such shortages as those of 
plates for ships, railroad equipment, armor 
plate for tanks, gun mounts, etc. It is 
estimated that some of the additional 10,- 
000,000-tons capacity can be completed 
within nine months, and "substantially all 
of it within two years provided highest 
priority ratings are assigned to all under- 
takings." Unless such ratings*are as- 
signed, Mr. Hauck said, no further ex- 
pansion should be started. 

In addition to the 10,000,000-ton increase, 
Mr. Hauck recommended that another 5,- 
000,000-ton expansion should be undertaken 
"to the extent that may be found prac- 
ticable.” The latter, however, would not 
be in the immediate program. Meanwhile 
the 10,000,000-ton expansion will require 
construction of more lake ore boats, in ad- 
dition to the 25 already recommended by 
OPM to the Maritime Commission. 

Dealing with steel-plate capacity, the re- 
port cites figures showing that the present 
rate of demand is 8,500,000 to 9,000,000 tons 
a year, while present production is at the 
rate of 6,300,000. Thus the deficiency is 
"substantially more than 2,000,000 tons." 
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However, additional yearly plate capacity 
underway or approved will total 2,336,920 
tons. In that connection the report says 
that the program being developed will pro- 
vide "the balance of ingot capacity needed 
on the above and also the ingot and plate 
capacity further needed." 

The OPM statement pointed out that the 
steel required to build the new 10,000,000- 
ton capacity "must be obtained by a cor- 
responding reduction in steel available for 
civilian uses while the construction is under 
way." In other words 1.3 per cent of 
the present capacity must be thus set aside 
during each of the next two years; but 
"this will be returned many times over 
during subsequent years." 


Baldwin School Shop Turns Out 
1000th Skilled Worker 


Tue Baldwin Locomotive Works recent- 
ly graduated the 1,000th student from its 
school-shop at Eddystone, Pa., which was 
opened on October 18, 1940, in anticipa- 
tion of the present emergency and shortage 
of skilled workers. By November of 1940 
the Baldwin school was operating 24 hours 
daily under the direction of A. L. Logan, 
formerly superintendent of the Williamson 
Trade School. In 11 months it has turned 


Edward W. Thompson (left) the 1000th man 
to graduate from the training "school-shop, 
organized to produce skilled workers for the 
production of armaments and conducted by 
The Baldwin Locomotive Works—Ormus M. 
Mills, to the right of Charles E. Brinley, presi- 
dent of the company, was the first graduate 
of the school-shop. 


out 1,000 capable machine-tool operators. 

Early this year arrangements were made 
for "pre-employment" instruction in the 
schools of Philadelphia and Delaware coun- 
ties through state employment offices under 
federal sponsorship. After the proper period 
of instruction, the students finish their 
training with an intensive course of in- 
struction at the Baldwin school-shop, and 
are immediately put to work in the Baldwin 
plant as helpers and eventually as full- 
fledged operators of various machines. This 
so-called “vestibule” training has cut the 
time spent by learners in the school shop 
in half. Students in the Baldwin school 
are not taught to be all-around machinists, 
but are given specialized training in the 
operation of one type of machine. This 
makes for speed, and a more highly devel- 
oped degree of skill One man is taught 
the operation of a milling machine, another 
a drill press, others are trained to efficient- 
ly operate slotters, planers, grinders, auto- 
matic screw machines, etc. 

The Standard Steel Works division of 
Baldwin received, on September 16, a Navy 
“E” pennant and Bureau of Ordnance flag, 
which were presented to Charles E. Brin- 
ley, president of the Baldwin Locomotive 
Works, by Rear Admiral P. E. Pettengill, 
commandant of the Navy Yard and super- 
intendent of the Naval Gun Factory, Wash- 
ington, D. C. Formerly an honor bestowed 
only on Navy personnel, the pennant was 
presented to Standard Steel for excellence 
and efficiency in supplying material for na- 
tional defense. Three thousand employees, 
officers and their families were at the pres- 
entation. | 


Alco-G. E. Railroad Movie 


A 30-min. sound motion picture in color 
entitled *Railroadin' " is being made avail- 
able by the American Locomotive Com- 
pany and the General Electric Company 
for showing by the railroads. The film, 
produced by a Hollywood company, was 
witnessed for the first time by a group of 
newspaper men and railroad public rela- 
tions officers in New York on October 3. 

"Railroadin'" was made by the Amer- 
ican Locomotive Company and General 
Electric in co-operation with the railroads, 
for use by the latter for educational pur- 
poses in schools, colleges and clubs. The 
film (which is in 16 mm. sound only) is 
available to railroads at no cost other than 
charges incidental to shipping and may be 
obtained at the headquarters of American 
Locomotive Company, 30 Church street, 
New York, or the Visual Instruction Sec- 
tion, General Electric Company, Schenec- 
tady, N. Y. In addition the film will be 
available in the district offices and plants 
of Alco at Atlanta, Ga., Chicago, Rich- 
mond, Va., St. Louis, Mo., San Francisco, 
Calif., and Washington, D. C. and district 

(Continued on next left-hand page) 
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BACK TO ROAD SPEED 
IN HALF THE TIME 


77, б, 


^» 


9 A 4-6-2 Type Steam Locomotive The Same Type Locomotive 
WITHOUT FRANKLIN SYSTEM AFTER THE APPLICATION OF 
of Steam Distribution FRANKLIN SYSTEM 4 


8 


of Steam Distribution 
7 5 7 uL) 5 


Time Required To Accelerate a 1,000 Ton Train 
From 40 mph To 75 mph on Tangent Level Track 


The time required to get back to road speed after slow downs is depend- 
ent upon the power available for acceleration. The increased horsepower 
resulting from the Franklin System of Steam Distribution gives a higher 
margin of power to accelerate rapidly. It does this by releasing the latent 
power that has heretofore been unavailable due to the limitations of the 


piston valve. This greater power at higher speeds keeps trains on schedule. 


"d 


Sí FRANKLIN RAILWAY SUPPLY COMPANY, INC. = 


E їп Canada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 
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offices of С. E. at Atlanta, Ga., Boston, 
Mass., Chicago, New York, Cleveland, 
Ohio, Dallas, Tex., Denver, Colo, Los 
Angeles, Calif., Philadelphia, Pa., Port- 
land, Ore., and Salt Lake City, Utah. For 
a moderate service charge the film may 
also be obtained from the Department of 
Visual Instruction, University of Califor- 
nia, Berkeley. 

The film cast includes a number of well- 
known Hollywood actors and a big cast of 
extras—but the main actors are the Amer- 
ican railroads themselves. The film shows 
America in pre-railroad days; the early 
struggles of the. roads for recognition, and 
a present-day railroad operation. 


New [Metal Substitute Developed 
by U. S. Rubber 


DEVELOPMENT of a new non-metallic ma- 
terial one-third lighter than aluminum and 
designed to replace strategic metals in 
many important applications was announced 
on October 3 by the United States Rubber 
Company. The new substance, which is 
made from fibrous and rubber-like ingredi- 
ents, has already been tested and approved 
by the United States Army, according to 
the announcement. Of prime importance 
in the present emergency is the fact that 
except for small amounts of rubber the 
new formula is made of non-strategic ma- 
terials, and will not be affected by prior- 
ities. 

The new material, which is known sim- 
ply as Formula C-102, has a number of 
important qualities. Under gunfire, for 
example, it resists ripping or shattering. 
It will not crystallize from vibration as do 
metallic substances and is free from cor- 
rosion and pin-hole formation. Discovery 
of the new substance was made while mem- 
bers of the research department were 
working оп bullet-puncture-sealing fuel 
tanks for airplanes developed by the com- 
pany, in the search for a container for 
the tanks which would have all the advan- 
tages of aluminum, including lightness, yet 
have greater resistance to shattering and 
flowering when struck by bullets. The 
: company believes that, in addition to this 
and many other contemplated defense uses, 
the new material will find many applica- 
tions in normal industry. 


Copper Priorities Order 


Tue Division of Priorities, Office of 
Production Management, has imposed ad- 
ditional rigid controls on copper and brass, 
issuing Conservation Order M-9-c which 
.virtually forbids the use of copper for 
many civilian products. The OPM an- 
nouncement, made October 21, calls the 
order "the most far-reaching action of its 
kind yet taken." i 

The order sets up these controls over 
both domestic and imported metal and 
scrap: (1) Use of copper in more than a 
hundred civilian articles is restricted to 
approximately 60 per cent of a 1940 base 
period until January 1, 1942; (2) use of 
copper in the manufacture of the articles 
listed is prohibited after January 1, 1942, 
except for non-decorative plating; (3) use 
of copper in building construction is pro- 
hibited after November 1, 1941; (4) use 
of copper in all items not listed is reduced 
to 70 per cent of a 1940 base period. 
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The prohibited list includes seven gen- 
eral categories: Building supplies and hard- 
ware; house furnishings and equipment; 
dress accessories; jewelry, gifts and novel- 
ties; burial equipment; automotive, trailer 
and tractor equipment, and a miscellaneous 
list which runs from fire-fighting apparatus 
to toys. Seven exceptions are made. Re- 
strictions do not apply to Army, Navy, 
lend-lease or other government defense 
agency contracts where the use of copper 
is specified; to products covered by under- 
writer or other safety regulations in effect 
on October 1, 1941; to copper used as a 
conductor of electricity ; in chemical plants 
where corrosive action makes other mate- 
rials impractical; in research laboratories ; 
for condenser or heating exchanger tubes 
and tube sheets in steam generating plants 
and oil refineries where corrosive action 
invalidates the use of other materials, and 
in hydro-electric plants. 

Reasons for the order, the announcement 
said, "are readily apparent in supply and 
demand figures for October, 1941." Army, 
Navy, lend-lease and other primary defense 
agency demands for the month total 144,- 
430 short tons. Total demand, including 
civilian, is 259,479 tons. Total production 
for the month, domestic, foreign and scrap, 
is 138,700 tons. And "estimates for 1942 
show a continuing serious situation." 


Present Status of Freight-Car 
Building Program 


IN an article in the Railway Age of. 


October 11 the events leading up to the 
present status of the railway freight-car 
building program to meet the needs of the 
national emergency are reviewed and the 
actual status of the program measured 
against the planned estimated production. 
The essential facts of the situation are 
presented in the following table which 
was taken from that article. 


A.C.F. Increases Tank Production 


Tue American Car and Foundry Co. de- 
livered its 2,000th combat tank to the 
United States Army on October 21, less 
than three months after completing delivery 
of its first 1,000 tanks on August 2. In 
this short period the company has thus 
equalled its production for the preceding 
twelve months—a four-fold speed-up. 

The company also reports receipt of an 
order from the United States Government 
for an additional 1200 1212-ton light com- 
bat tanks at cost of about $31,000,000, part 
of which order includes spare parts and re- 
pair parts. About 900 of these tanks will 
use gasoline engines and 300 will be Diesel- 
equipped. 

The American Car and Foundry Co. has 
also supplied large quantities of tank sus- 
pensions and tank parts to the British. 


Carl R. Gray, Jr., Explains 
Military Railway Service 

IN a recent address before the Telegraph 
and Telephone section of the Association 
of American Railroads at Cincinnati, Ohio. 
Col. Carl R. Gray, Jr., executive vice-pres- 
ident of the Chicago, St. Paul, Minneapo- 
lis & Omaha, and manager, Military Rail- 
way Service, explained the present or- 
ganization of the Military Railway Serv- 
ice, which is assigned the operation oí 
railway systems in combat zones forward 
of the area allowed for commercial oper- 
ations. He said, in part, as follows: 

“The operation and maintenance of stand- 
ard military railways is a function of spe- 
cial Engineer Railway troops. Original 
railway construction and the reconstruction 
of an existing line is the function of gen- 
eral Engineer troops. The Chief Engineer, 
Theater of Operation, exercises super- 
vision over all military railways in the 

(Continued on next left-hand page) 


Domestic Freight Car Deliveries Compared with 
Orders and Planned Production 


Data Covers Car Builders Only 
January, 1940 to September, 1941 


Deliveries " 
Loss in 
Per cent Production 
of Rated Planned (Planned Backlog 
Operating Estimated Production of 
Orders Capacity Production Less Unfilled 
1940 Placed Number (А) (в) Deliveries) Orders 
{шагу ЕТКЕ 197 5,084 35.6 vdd 20,229 
ebruary oo... eee eee eee 166 5,142 36.0 15.253 
March. 21... esi eye 1,404 6,548 45.8 10,109 
April. с aloes aer e iege vie 792 5,400 37.8 5,501 
аў sacii 2,212 3,061 21.4 4,752 
une . 4,329 1,478 10.3 8.603 
uly .... 5,766 1,543 10.8 12,826 
August 4,024 2,356 16.5 14.500 
September 8,543 2,844 19.9 20,746 
October =f ina vince ШУ» 8,674 3,586 25.1 25,947 
November ................. . 7,012 3,981 27.8 30,362 
ce: E order e A . 5,476 4,293 30.0 34,205 
Total, 1940 ................ 48,595 45,316 26.4 
6,299 4,993 34.9 T PIT 34,384 
2,728 4.057 28.4 "n ey 32,991 
9,440 4,987 34.9 бе ДЫР 37,359 
12,478 5,300 37.1 Wes DOES 44.707 
19,513 4.670 32.7 6.500 1.830 59,104 
15,341 5,130 35.2 7,500 2,370 69,355 
6,449 5,467 38.2 10,000 4,533 70,330 
3,145 3,856 27.0 12,000 8.144 69,307 
600 5,044 35.3 14,000 8,956 65,230 
Total, nine m s. 1941 75,993 43,504 33.8 


(A) Based upon rated operating capacity for all builders of 14,300 cars. 
(B) Based on carbuilders' plans for increased production effective May, 1941. 
Planned production called for deliveries during the remainder of 1941 as follows: October 


15,000; November, 16,000; December, 17,000. 
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DOLLARS IN COAL 


COAL SAVING 


60% 
ARCHI ARCH ARGH ARCH 


THE EFFECT OF ABBREVIATED ARCHES ON FUEL SAVING 


LET THE ARCH HELP YOU SAVE 


With the emphasis being placed on saving every railroad 


dollar, the locomotive Arch becomes increasingly important. 


Regardless of the amount of traffic handled, the locomotive 


Arch saves enough fuel to pay for itself ten times over. 


Be sure that every locomotive leaving the roundhouse has its 
Arch complete with not a single brick nor a single course 


missing. 


In this way, you will get more work for each dollar of fuel 
expense. Skimping on Arch Brick results in a net loss to the 


railroad. 


THERE’S MORE TO SECURITY ARCHES THAN JUST BRICK 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Refractory Specialists Specialists 
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theater of operations. The Engineer, Com- 
munications Zone, is responsible for the 
construction and reconstruction of all 
railways in the communications zone and 
for the operation and maintenance of all 
military railways in the entire theater of 
operations. This operation and mainte- 
nance of military railways falls to the 
Military Railway Service. 

“Fundamentally, there is not much dif- 
ference between the organization and func- 
tions of the Military Railway Service and 
the organization and manner of functioning 
of the Operating department of a standard 
steam railroad. Basically, the Manager, 
. Military Railway Service, who has a war- 
time rank of Brigadier General, corre- 
sponds to the operating vice-president of 
any of our large American railroads. His 
headquarters are divided into a small 
headquarters detachment; and Operations 
department, looking after transportation 
and the movement of trains; an Equipment 
department, charged with the responsibility 
for the maintenance of locomotives and 
cars; a Track and Structures department, 
charged with the responsibility for the 
maintenance of the roadbed, bridges, sig- 
nals and buildings; and a Stores depart- 
ment. Even the designated titles of the 
commissioned personnel are equivalent to 
the railroad positions held by the assist- 
ants, or staff, of the Manager. 

"Depending upon the scope of the opera- 
tions, the Manager, Military Railway Serv- 
ice will divide into grand divisions the 
standard military railway system to be 
operated. This Engineer Headquarters, 
Failway Grand Division, is commanded by 
a Colonel with the railroad title of general 
superintendent, and that headquarters is 
likewise divided into an Administrative 
section, a Transportation section, a Water 
Treatment section, an Engineering section, 
an Equipment section and a Stores section, 
and corresponds to a general manager's 
jurisdiction on an American commercial 
railroad. 


"Depending upon the circumstances, a 
grand division is comprised of two or 
more railway divisions, each operated and 
maintained by a Railway Operating bat- 
talion, whose commander is a division su- 
perintendent with the rank of Lieutenant 
Colonel. These Engineer battalions, Rail- 
way Operating, are divided into a Bat- 
talion headquarters; a Headquarters and 
Service company; Company A, Mainte- 
nance of Way; Company B, Maintenance 
of Equipment; and Company C, Transpor- 
tation. They correspond almost identically 
to the ordinary division superintendent's 
jurisdiction on an American commercial 
railroad. 


“The Engineer battalions, Railway Shop, 


are organized along the lines of a standard 
back shop on any American steam railroad, 
and the battalion consists of an Erecting 
and Machine Shop company, a Boiler and 
Blacksmith Shop company, and a Car Re- 
pair company. The commander of this 
battalion is a Lieutenant Colonel, who 
shall be either an experienced superin- 
tendent of motive power and machinery, or 
a shop superintendent of a back shop on 
one of our big railroads. The location of 
these Shop battalions shall be determined 
by the Manager, Military Railway -Serv- 
ice, and they shall be so situated as to 
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tuke care of the heavy repairs of one or 
more grand division. 

“It will be seen, then, that the policy of 
the War Department—which the American 
railroads have readily agreed to—is today 
to have the Military Railway Service of 
the army officered by practical railroad 
officers who will have appropriate ranks in 
the army and designated titles correspond- 
ing to the positions they occupy on an 
American railroad. . . . The officers of 
these Military Railway Service units are 
specialists in transportation and mainte- 
nance of equipment and way, and are 
capable of performing a real transporta- 
tion service for the army. Assigned to each 
unit will be at least one regular army 
officer for liaison and a better understand- 
ing of the military side of the operations 
by the practical railroad men." 


Iron and Steel Scrap Under 
Priority Control 


Donatp M. NEtson, director of priori- 
ties, Office of Production Management, in 
an order effective October 11, has placed 
iron and steel scrap under full priority 
control. 

This order, designed to relieve serious 


day-to-day shortages, authorizes the direc- 
tor of priorities to issue specific directions 
for deliveries of scrap. The order further 
provides that producers, dealers and brok- 
ers, and consumers of iron and steel scrap 
shall make monthly reports to the Priorities 
Division. Beginning November 15, pro- 
ducers will be required to report scrap in- 
ventories, production and sales; brokers 
will show inventories, purchase, and sales; 
and consumers must indicate inventories, 
production, receipts, and consumption of 
scrap metal. It is expected that, on the 
basis of these reports, a general policy for 
the distribution of scrap under mandatory 
orders, will be developed. 

Scrap is defined in the order as "all fer- 
rous materials, either alloyed or unalloyed, 
of which iron or steel is a principal com- 
ponent, which are the waste of industrial 
fabrication, or objects that have been dis- 
carded on account of obsolescence, failure 
or other reason." 

The order emphasizes that the provisions 
of Priorities Regulation No. 1 apply to 
ferrous scrap. These provisions include 
prohibition of excess inventory, and stipu- 
late that intra-company deliveries are sub- 
ject to the same requirements that apply 
to inter-company deliveries. 


Orders and Inquiries for New Equipment Placed Since 
the Closing of the October Issue 


Locomotive ORDERS 


No. of 

Road Locos. 
Atlantic Coast Тіпе................ 2 
Bethlehem Steel Co. ......... sss 1 


Chicago & Northwestern............ 
Chicago Short Line 


Type of Locos. 
1,000-hp. Diesel-elec. 
0-6-0 


0 
380-hp. Diesel-elec. 
порив. Diesel-elec. 
1 


Builder 
Baldwin Loco. Wks. 
Vulcan Iron Works 
Whitcomb Loco. Co. 
Baldwin Loco. Wks. 


1 
1 
- -elec. ы А 
унае Ele Ges 1 or ton Diese ес Genera Electric Co. 

О, 5. A , Engineering Dept...... 1 45-ton Diesel-elec. ulcan Iron ks. 
U. S. Navy Dept. esos M ER CT 1 30-ton Diesel-elec. Fate-Root-Heath Co. 

1 Fireless-steam H. K. Porter Co. 

LOCOMOTIVE INQuiRIES 

Bessemer & Lake Erie ............ 2 210-4 — азана 

2 QR jj ибаа Pod 
Duluth, Missabe & Iron Range...... 5 ОВ В аи Haina oe DAVE P. De ETE 
U.S..Navy Dept. sins cada ve des 11 Diesel-elec. Rebs oas aE RSs Нан 
U. S. War Dept. гелен 5.251 258-800. енедй . 


FREIGHT-CAR ORDERS 


No. of Builder 
Road Cars Type of Cars 
Birmingh Southern: 2.2 а 100 50-ton box 
y POTE DT 100 70-ton gondola Pull.-Std. Car Mfg. Co. 
10 50-ton cement 


Boston & Maine 
Chicago Great Western. 


10 Cabooses 
50-ton merchandise 


Pull.-Std. Car Mfg. Co. 
Pull.-Std. Car Mfg. Co. 


Pittsburgh & West Vir 100 очоп hox Company shops 
US.Navy Dept. 2.1. m s 1 10-00 m Haffner-Thrall Car Co. 
Freicut-Car INQUIRIES 
American Steel & Wire Co.......... 653 70-ton gondola — .— .......... rnnt 

8 50-ton air-dump — . ........... III 
Bessemer & Lake Erie ............ 4253 90-ton hopper ........4-. nnn 
500 50-ton gondola . ............. mM 
Carnegie-Illinois Steel Corp......... 108 50-ton air-dump а.а 
10 70-ton airxdump ааа 
Central R. R. of N. J............ 50 70-ton cement 
Elgin, Joliet & Eastern............ 1,000? 50-ton gondola 
200 50-ton flat 
Michigan Limestone & Chemical Corp. 108 Air-dump 
National Tube. Co. ...... 5e tnn 38 50-ton gondola 
75 70-ton gondola 
4 50-ton hopper 
10 70-ton hopper 
Tennessee Coal, Iron & R. R..... 10? 70-ton hopper 
PassENGER-CAR ORDERS 
No. of 
Road Cars 
Boston & Maines. 2...2. еее 2 All-steel baggage ........ EEL I 


1 Cost, $19,960. : А 

? For the Yunnan-Burma Railway in China. 
an A-l-i priority rating. 

з Purchase planned by U. S. Steel Corp. 


The materials for these locomotives are to receive 
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Meanwhile, the Office of Price Adminis- 
tration has issued an amendment to the 
scrap schedule setting up Cincinnati, Ohio, 
as a basing point for scrap of railroad 
origin. The addition of Cincinnati as a 
basing point for railroad scrap, it was ex- 
plained, represents a further refinement of 
the schedule, and places railroads in that 
area on a parity with sellers of industrial 
scrap. 


OPA To Fix Prices of Carbon and 
Low-Alloy Steel Castings | 


MaxiMUM prices for carbon and low- 
alloy steel castings, "including railway 
specialties," will be established at or below 
current levels, it was announced September 
30 by Leon Henderson, administrator of 
the Office of Price Administration. 

Plans for the schedule, the OPA an- 
nouncement said, have been discussed with 
representatives of 60 large and small pro- 
ducers; a separate session was held with 
the makers of railway specialties. Further 
discussions will take place with a repre- 
sentative committee which OPA is select- 
ing “in order that the schedule of max- 
imum prices may conform as closely as 
possible to present trade practices and 
methods.” Consultation also will be had 
with buyers of castings before the ceiling 
is formulated. 

The announcement went on to say that 
the general level of carbon and low-alloy 
steel casting prices has risen about 15 per 
cent thus far in 1941. It added that “be- 
cause of the importance to industry, and 
particularly to the defense program,” OPA 
“feels that a price ceiling should be estab- 
lished at or below the levels now prevail- 
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A.A.R. Lumber Specifications 


AT a joint meeting of the Car Con- 
struction Committee of the Association of 
American Railroads and representatives of 
the lumber manufacturers, the following 
six suggestions were advanced, not with 
the thought of making them mandatory or 
permanent practice, but simply for the 
duration of the present emergency and to 
help solve the problem of securing lumber 
required for new equipment and repairs: 

(1) It is suggested that the demand for 
edge grain material be confined to sections 
Tequiring wearing material, and not be in- 
sisted upon for lining and interior roofing. 

(2) Require edge grain or heartwood 
only for the kind of wood and for the 
Part of a car where either is absolutely 
necessary, 

(3) Some railroads order select grades 
for use in repairs instead of common 
grades as recommended in A. A. R. Speci- 
fication M-907-33. Under present condi- 
tons that procedure is undesirable. The 
supply situation in the lumber industry 
Possibly would be better served if the 
Соттоп grades were substituted for the 
Select grades in the flooring, lining and 
inside roofing of repaired cars. 

(4) As an emergency proposition only, 
9n new and existing cars where it is pos- 
sible, lining of double sheathed cars to be 


ord in two pieces in varying lengths 
9! six feet and up, and applied to suit 
Railway M 
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nailing post spacing. This does not apply 
to single sheathed cars. In view. of the 
present emergency this arrangement is 
brought to the attention of the individual 
railroads for such action as they see fit. 

(5) The "Use Classification" on pages 
4 and 5 of Specificaton No. M-907-33 
provides for several kinds of wood suitable 
for each detail part. Because so many 
railroads have limited their acceptable 
woods it is suggested that, in view of the 
present emergency, mechanical officers 
give consideration to other suitable woods 
shown in the specification. 

(6) Wherever it is practicable inspec- 
tion to be made by authorized lumber in- 
spectors at point of origin rather than at 
destination, also for railroads not equipped 
te make such inspection, that arrange- 
ments be made for such inspection by 
authorized inspectors of other railroads 
located in the vicinity of the district from 
which lumber is being shipped. The lum- 
ber manufacturers believe this will avoid 
rejections at destination. This arrange- 
ment might be agreeable to some railroads 
under the present emergency and is a mat- 
ter for decision of individual railroads. 


War Department Purchases 
Rail Equipment 


PurcuHases of railroad equipment for 
the War Department by The Quartermas- 
ter General during the fiscal year ended 
July 1 amounted to $2,994,991, according 
to a statement recently released. This fig- 
ure compares with purchases during the 
entire 10-year pre-emergency period from 
1930 through 1939 of only $179,988. 

The 1940-41 report, itemizing rail equip- 
ment purchased during the year, shows an 
expenditure of $1,026,395 for 65 gasoline- 
driven 20-ton locomotives. Other locomo- 
tives purchased were two 100-ton, three 
60-ton, 10 45-ton, two 30-ton and two 20- 
ton units. In addition, the year's acquisi- 
tions include 260 tank cars, two railroad 
hospital unit cars and 19 25-ton locomotive 
cranes. 

The major portion of the railroad equip- 
ment purchased by The Quartermaster 
Corps is used in government-owned yards 
of facilities serving military camps, posts, 
stations and depots for moving cars where 
this can be done either more speedily or 
at less cost than with equipment owned 
by common carriers, or where the use of 
railroad-owned equipment would interfere 
with the handling of civilian traffic, it was 
pointed out. The locomotive cranes are 


used to unload heavy items such as combat 


tanks, automobiles, structural steel, etc. 


Equipment Purchasing and 
Modernization Program 


Chicago, Milwaukee, St. Paul & Pacific. 
—The C. M., St. P. & P. has asked the 
Interstate Commerce Commission for 
authority to assume liability for $2,744,000 
of equipment trust certificates, maturing in 
14 equal semi-annual instalments of $196,- 
000 on May 1 and November 1, beginning 
May 1, 1942, and ending November 1, 1948. 
The proceeds will be used as 50 per cent 
of the purchase price to finance the con- 


(Turn to second left-hand page) 


struction in the company’s own shops of 
new equipment costing a total of $5,488,750 
and consisting of 1,000 40 ft. 6 in., all-steel 
box cars; 500 40 ft. 6 in., all-steel auto- 
mobile cars; 500 50-ton self-clearing hop- 
per coal cars; and 25 steel cabooses. 

Erie.—The Erie is building new саг 
repair yard facilities at Marion, Ohio, and 
a new coaling station for the eastbound 
main track at Kent, Ohio. The work is 
being done by company forces. . 

Florida East Coast.—Receivers for the 
Florida East Coast have applied to the 
Interstate Commerce Commission for ap- 
proval of a plan whereby they would issue 
$1,000,000 of 234 per cent equipment trust 
certificates, series J, to be sold to the Re- 
construction Finance Corporation at par 
for the purpose of financing approximately 
90 per cent of the cost of three Diesel- 
electric locomotives, 60 freight cars, and 
six stainless-steel passenger-train cars. 
The certificates would mature in 20 semi- 
annual installments on each May 1 and 
November 1 from 1942 to 1951. 

Missouri Pacific.—The Missouri Pacific 
has asked the Interstate Commerce Com- 
mission for authority to assume liability 
for $4,185,000 of equipment trust certifi- 
cates, maturing in 15 equal annual install- 
ments of $279,000 on November 1 in each 
of the years from 1942 to 1956, inclusive. 
The proceeds will be used as 75 per cent 
of the purchase price of new equipment 
costing a total of $5,596,461 and consist- 
ing of 100 50-ton, 50 ft. 6 in. auto-parts 
cars; 50 70-ton covered cement cars; 800 
50-ton, 40-ft. 6 in., all-steel sheathed box 
cars; 200 50-ton, 50 ft. 6 in. automobile 
cars; and 500 70-ton, 40 ft. 8 in. hopper 
cars. 

Reading.—The board of directors of the 
Reading have authorized the construc- 
tion of 1,000 steel hopper coal cars of 55- 
tons’ capacity at an estimated cost of $2,- 
500,000. E. W. Scheer, president of the 
railroad, announced that the cars would 
be built in the company's own shops at 
Reading, Pa. "if and when material be- 
comes available." 

Seaboard Air Line.—Receivers for the 
S. A. L. have applied to the Interstate 
Commerce Commission for approval of a 
plan whereby they would issue $3,552,000 
of 24 per cent equipment trust certificates, 
series KK, to be purchased at par by the 
Reconstruction Finance Corporation or 
sold with the guarantee of that agency. 
The certificates would mature in 24 semi- 
annual installments of $148,000 each on 
April 1 and October 1 of each year from 
April 1, 1942, to October 1, 1953.. The 
equipment, to be purchased at a total cost 
of $4,838,479. Orders for this equipment 
were published in the August Railway Me- 
chanical Engineer. 


Union Pacific.—The U. P. has applied 
to the Interstate Commerce Commission 
for authority to issue $13,250,000 of 174 
per cent equipment trust certificates, series 
G, to finance in part the acquisition of 
equipment which will cost approximately 
$16,562,500. The equipment includes 2,000 
stcel box cars to be built in company shops, 
and the following to be acquired from 
builders: 20 4-6-6-4 locomotives, 30 mixed 
chair cars, 30 baggage cars, 10 mail-bag- 
gage cars, 100 cabooses. 
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EMM DIESELS 


EPEAT orders are the strongest evidence of real 

value. The Union Pacific's recent purchase of 25 
additional 1000 hp. EMC Diesel Switchers is the result 
of six years of successful operation of General Motors 
Diesel-powered trains in high speed transcontinental 
service and also EMC Switchers in yard service. 


Throughout the nation more than 600 EMC Switchers 
are demonstrating their all-year-round superiority with 
an average availability of 94 per cent and marked 


reductions in operating costs. . 


Switching is faster — smoother — safer — with minimum 
damage to cars and lading — with EMC Diesels. They 
operate 24 hours daily without the costly servicing “time- 
outs” which are required with steam. 


4DIESELIZE AND ECONOMIZE WITH ЕМС” 


(CORPORATION 


LA GRANGE, ILLINOIS, U. S. A. 


-——- 


C. C. Crank, sales manager of the Cen- 
tral district of the Pressed Steel Car Com- 
pany, Inc., with headquarters at Pittsburgh, 
Pa., has been appointed sales manager of 
the Western district, with headquarters at 
Chicago. 

* 

MANNING, Maxwett & Moore, Inc.— 
Harry G. Johnson has been appointed sales- 
man for the Indianapolis, Ind., territory of 
Manning, Maxwell & Moore, Inc., to suc- 
ceed Gerald Becbe, who has been granted 
an extended leave of absence due to illness. 


CooPER-BEssEMER Corp.—B. B. Wil- 
liams, chairman of the board of the Cooper- 
Bessemer Corporation has again taken over 
the duties of the president, succeeding 
Charles B. Jahnke, deceased. Gordon Le- 
Febvre, vice-president and general man- 
ager and L. F. Williams have been elected 
directors of this corporation. 


THE CotuMBiA STEEL Company, sub- 
sidiary of the United States Steel Corpora- 
tion, is planning a program to increase 
the capacity of its Pittsburg, California 
plant. The program includes the addition 
of a new semi-continuous rod mill, together 


General 


J. W. EcksTEIN, master mechanic of 
the Akron, Canton & Youngstown and the 
Northern Ohio, has been appointed su- 
perintendent of motive power, with head- 
quarters as before at Akron, Ohio. This 
is a change of title. 


Epwarp J. BALL, superintendent of shops 


on the New York, New Haven & Hart-. 


ford at Van Nest, N. Y., has been ap- 
pointed superintendent of electric and 
Diesel locomotive maintenance, a new po- 
sition, with headquarters at New Haven, 
Conn. 


Master Mechanics and 
Road Foremen 


G. L. FrsHrn has been appointed master 
mechanic on the Erie at Buffalo, N. Y. 


E. Lunpstrom has been appointed a road 
foreman of engines on the Denver & Rio 
Grande Western with headquarters at Salt 
Lake City, Utah. 


B. E. Jones, master mechanic on the 
Erie at Buffalo, N. Y., has been trans- 
ferred to Secaucus, N. J., succeeding C. H. 
Norton, retired. 


James E. FITZGERALD, general foreman 
of the South Boston, Mass., passenger 
yards, on the New York, New Haven & 
Hartford, has been appointed assistant 
master mechanic of the Boston division. 
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with billet heating furnaces, rod cooling 
and handling equipment. The rod mill 
will be housed in a new building to be 
built east of the plant's open-hearth build- 
ing. The plant's wire and nail mill will be 
improved and extended to include addi- 
tional wire drawing and nail machines, 
and new facilities for the manufacture of 
some wire products, the production of 
which was formerly confined to eastern 
mills. The warehousing facilities of the 
wire mill will also be increased and some 
changes made to the primary rolling mills, 
allowing production of longer rod billets. 
The steel-making capacity of the Pittsburg 
plant is being increased to the extent of 
77.000 net tons of ingots annually by the 
installation of a new open hearth furnace 
and by an increase in the capacity of the 
four existing open hearth furnaces. The 
program will require extension of the 
plant’s open hearth buil:lings, the addition 
of new ladles, an additional ladle crane 
and a new charging machine. 


Gate Service & Construction Co.—l¥’. 
C. Thatcher, vice-president of the Gale 
Service & Construction Co., Chicago, has 
been elected president, succeeding Frederick 


Personal Mention 


E. BnANNING has been appointed mas- 
ter mechanic on the Erie at Hornell, N. Y., 
succeeding E. Pool, who has been granted 
a leave of absence. 


James E. Hair, traveling engineer on 
the Union Pacific, has been appointed road 
foreman of engines, at East Pittsburgh, 
Pa., succeeding John W. Wyke, retired. 


Harry W. MaxwELL, assistant master 
mechanic of the Boston (Mass.) division, 
on the New York, New Haven & Hart- 
ford, has been appointed master mechanic, 
with the same headquarters. 


Car Department 


Е. F. Lentz, assistant master mechanic 
and general car foreman of the Akron, 
Canton & Youngstown and the Northern 
Ohio at Akron, Ohio, has been appointed 
superintendent of the car department, with 
headquarters at Akron. This is a change 
of title. 


Shop and Enginehouse 


R. H. MicHALEK has been appointed as- 
sistant general foreman on the Boston & 
Albany at West Springfield, Mass. 


WALTER R. SEDERQUEST, master me- 
chanic of the Boston (Mass.) division, on 
the New York, New Haven & Hartford, 
has been appointed superintendent of the 
Readville (Mass.) shops. 


A. Gale who died on July 10. О. C. Rome 
has been elected vice-president to succeed 
Mr. Thatcher. Before their connection 
several years ago with the Gale Service & 
Construction Co, both Mr. Thatcher and 
Mr. Rome were associated for 22 years 
with the National Boiler Washing Com- 


pany of Illinois. 
* 


THe AMERICAN LocoworrvE. Compaxy 
has established a department of informa- 
tion under the direction of Lynn C. Mo- 
han. to have charge of all public relations 
activities and the handling of inquiries from 
the press and public, seeking information 
on the company’s operations. The new de- 
partment will have its headquarters at the 
company’s New York office, 30 Church 
street. 


Obituary 


FREDERICK W. WERNER, assistant to the 
president of the United States Steel Cor- 
poration in charge of coke by-products 
sales, died September 29 in the Flushing 
hospital, Long Island, N. Y., after an ill- 
ness of several months. He was 52 years 
of age. 


K. D. Reap has been appointed shop 
superintendent on the Boston & Albany 
with headquarters at West Springfield, · 
Mass. 


L. A. HARTLEY, enginehouse foreman on 
the Erie at Hornell, N. Y., has been ap- 
pointed supervisor of apprentices, with 
headquarters at Cleveland, Ohio. 


F. D. Dunton, supervisor of apprentices 
on the Erie with headquarters at Cleveland, 
Ohio, has been appointed general foreman 
at Avoca, Pa. 


Јонм W. O'Meara, superintendent of 
the Readville (Mass.) shops on the New 
York, New Haven & Hartford, has been 
transferred to the Van Nest (N. Y) 
shops. 


Frank C. GonLE, road foreman of en- 
gines, on the New York, New Haven & 
Hartford, has been appointed general air 
brake inspector, with headquarters at New 
Haven, Conn. 


Јонҹ HARTHILL, general boiler foreman 
of the New York Central at Collinwood. 
Ohio, has retired. Mr. Harthill is a char- 
ter member of the Master Boiler Makers 
Association. 


T. J. Lyon, shop superintendent on the 
Boston & Albany at West Springfield. 
Mass., has been appointed general foreman 
of the locomotive shop on the New York 
Central with headquarters at West Albany, 
N. Y. 
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THE BEST PRODUCER 
In the Rod Department 


OD brasses of all types — both stationary and floating — rod 
liners and knuckle pin bushings are the chief production items 
in constant demand from the rod department. 
A good majority of the railroad shops handle these jobs on a 
BULLARD 24” Vertical Turret Lathe — because there is no other 


unit which will take care of the production requirements for a lower cost. 


qıcA 
xe get On the standard 24" V.T.L. you can obtain 8 speeds — 7—11—16 
TUR А 99—40—60—86 and 190 R.P.M. 
lala | : я 7 . " 
t And if you wish, we can furnish a special high speed 24” V.T.L. 


with speeds up to 250 R.P.M. which will knock out rod bushings at 
AC the rate of 15 to 20 per hour. Why not investigate? 


THE BULLARD COMPANY 


BRIDGEPORT, CONNECTICUT 
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enable you to get mo 


out of your AIR TOOL : 


| 
We strongly advise the use of aftercoolers, sepan 


tors, and lubricators in your compressed air ѕузќей 
They enable pneumatic tools to do more work, i 


«Miti Vane" Grinders stay on the job and to last longer, thus increasis 


the overall efficiency of your plant. 

Aftercoolers and separators take most of @ 
moisture out of the air after it is compressed b 
before it goes into the transmission system. Wat 
washes away lubricant, causing excessive wear al 
high maintenance, and sometimes causes both tog 
and pipe lines to freeze. Aftercoolers eliminate the 
difficulties. 

Since a pneumatic tool has rapidly movil 
parts, it naturally requires adequate lubricatio 
Properly placed and serviced air-line lubricate 
increase air tool efficiency and help to prevent cost 
breakdowns. 

The cost of these modern accessories is rel 


tively small and is almost always justified. 


Ingersoll-Ranc 


11 Broadway, New York City 
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Denver and Rio Grande Western Installs 


Two-Car Deluxe Trains 


T нк Denver & Rio Grande Western has purchased 
two stainless-steel passenger trains of two self-propelled 
cars each from the Edward G. Budd Manufacturing 
Company. These trains will be used to provide an over- 
night service via the Moffat Tunnel route between Den- 
ver, Colo., and Salt Lake City, Utah. Each of the two 
cars in each train is equipped with two Diesel-electric 
traction power plants which are mounted under the car 
floor, all under multiple-unit control from the operator’s 
cab at the front end of the train. In the two cars are 
included coach, open-section sleeping-car, single-bed- 
room, dining, and lounge facilities. There is also a 
short luggage compartment at the front end of each train. 

The arrangement of facilities in these trains is shown 
on the floor plans. At the front end is a luggage com- 
partment, with operator's section. Behind the luggage 
compartment is the coach section, seating 44 passengers. 
To the rear of the latter are roomy men's and women's 
dressing rooms with toilets. 

There are vestibule entrances at the rear of the first 
car and the front end of the second car. 

At the front of the second car are women's and men's 
dressing rooms with toilets. Next is a sleeping-car sec- 
tion with eight upper and lower berths. Behind the 
open sections are two chambrettes (single-occupancy 
rooms) each equipped with a folding bed, a folding chair, 
and complete toilet facilities. 

A door between the chambrettes permits them to be 
combined in a double room of drawing-room size. 


*The Prospectors", built by 
Budd are driven by Diesel-elec- 
tric power plants mounted 
under car-floors and are heated 
fromthe engine cooling-water— 
Coach, sleeping-car, dining, and 
lounge facilities are provided 


Next to the rear is a buffet kitchen. The dinette, 
which adjoins the buffet to the rear, consists of two 
sections with tables, one on each side of the car. At 
the rear of the dinette two observation-lounge seats face 
the windows around the end of the car. 

As the trains are designed for operation in one direc- 
tion only, the double coach seats are not reversible. Each 
seat has an individual reclining back. The decorations 
are modern and the colors are in soft tones. The center 
ceilings are in deep cream with coral on the side ceilings, 
the under side of the luggage racks and the walls down 
to the floor. The coral tone is also used in the up- 
holstery. The floor is covered with a jaspe linoleum in 
driftwood gray with aisle strips in a rectangular pattern 


The Prospectors of the D. & R. G. W. are two-car de luxe trains for overnight service between Denver, Colo., and Salt Lake City, Utah 
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Looking down on the truck, showing the motor suspension and the disc brake 


of marbleized brown and black. The Pantasote window 
shades are faced inside with a cream colored self pattern. 

The sleeping-car sections were developed by the car 
builder. The upper berth pushes up toward the ceiling 
horizontally instead of folding upward at an angle. 

The sleeping, dining, and observation sections are 
decorated in a deep flesh tone on the ceilings with gray 
blue and pearl gray on the walls, which blend with the 
same colors on the chairs and seats. In the dinette and 
observation sections the upholstery is in deep tan leather 
with terra cotta piping. 


Power Plants 


The two power plants on each car are mounted under 
the car at diagonally opposite corners near the trucks. 
Each power plant is enclosed in a soundproof box and 
consists of a 192-hp. Hercules Diesel engine with Gen- 
eral Electric traction and auxiliary generators, an Exide 
storage battery, a Schwitzer-Cummins normalizer, a heat 
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exchanger, and a panel board containing Sw iches апо 
gages. 

The Diesel engine is of the horizontal type; with si 
four-cycle cylinders of 5%-іп. bore by 6-in. stroke 
a total piston displacement of 855 cu. in. Its Юр 
rating is developed at 1,650 r.p.m. The engines 
started by special windings in the traction generator, no 
separate starting motor being required. 

In the run between Denver and Salt Lake City 
altitude rises from 5,200 ft. to 9,600 ft. in a distance of 
39 miles. The purpose of the normalizer is to maintain 
normal sea-level air pressure for engine operation irre- 
spective of the altitude. It consists of a two-lobe Roots 
blower and is belt driven from the traction generator. 
The blower outlets feed into the engine intake, 

Engine cooling is effected by a radiator with two fans 
directly connected to the auxiliary generator on each 
engine. A thermal control is set in the radiator outlet 
to advance the fan speed when the water leaving the 
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Dimensions and Weights of The Prospector 


Front Rear 

car car 
Length overall, с-а: 75-0 78-0 
Width: inside: ей: deo est iro Алля. 9-314 9-314 
Height, rail to top of roof, ft.-in................ 12-87 /16 12-81/16 
Height, rail to top of floor, ft.-in................ 3-3 /18 4-31/16 
Height, floor to ceiling, ft.-in. ................. 7-6 7-6 
Distance between truck centers, ftin. ......... 51-0 54-0 
Truck wheel base, ft.-in. .... : 9-0 9-0 
Diameter truck wheels, іп. .... 36 36 


Journals, nominal size, in. .... 
Weights, Ib.: 


Total, ready tó TOn osos rri eee 129,820 133,810 
Car body, re&dy £o. FUN ceu ec nah ae ERA 84,320 88,310 
Trunchi. voserccsus ENSENADA RIT OPES 45,500 45,500 


radiator rises to a temperature too high to cool the 
engine. The design is such that the fans operate at the 
lower speed at all times except when the engine is on 
full load and the temperature of the atmosphere is above 
85 deg. F. А 

The four power plants on each train are operated 
through multiple-unit control from a very simple master 
controller. This may also be used for controlling eight 
power plants in case a four-car train is desired. The 
master controller has seven positions which cause the 
four Bosch engine governors to be set at seven different 
positions through electro-pneumatic controls. Each posi- 
tion of the controller thus causes the engines to run at 
one of seven different predetermined speeds ranging from 
700 revolutions per minute at idling to 1,650 revolutions 
per minute at full power output. 

To insure maximum engine performance at each gov- 


ernor-controlled speed, an amplidyne control is employed 
which causes the generator to produce a predetermined 
power output at that speed. As the train speed in- 
creases or decreases and the traction-motor counter- 
voltage rises or falls, the amplidyne control varies the 
relation of generator current and voltage so that the 
product of these values is constant. 


Car Heating, Cooling and Ventilation 


The system of temperature and ventilation control in 
the train is entirely automatic and adjusts itself to heat- 
ing or cooling by a thermostat in the fresh-air duct. At 
temperatures below 65 deg. F. the system is set up on 
the heating cycle and above 72 deg. F. on the cooling 
cycle. In the range of ambient temperatures between 
65 deg. and 72 deg. F. neither heating nor cooling is 
applied, but a manual switch makes either available if 
desired. 

On the heating cycle a circulating pump is in opera- 
tion which takes the engine cooling fluid from its normal 
course to the engine radiator and circulates it through 
the floor and overhead radiators. On the cooling cycle 
the circulating pump is shut down and thermostatic con- 
nections are made with the Freon compressor. 

Since the engine jacket water is used for train heat- 
ing, the control of the engine-water temperature, there- 
fore, performs an important function in the control of 
the heating system. A Sylphon engine temperature reg- 
ulator controls the engine-water temperature so that it 
will not go below 160 deg. F. The thermal element of 


One of the power plants in place underneath the car—At the left, the Diesel engine; at the right, the normalizer 
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this valve is located in the discharge water line from 
the Diesel engine and the operation of the valve is such 
that the water from the engine will either go around a 
by-pass back to the engine water pump or to the radiator 
to permit cooling. Variable amounts of the water from 
the Diesel engine may go to the by-pass and to the 
radiator simultaneously. "When the engine-water tem- 
perature is low all the water goes through the by-pass 
and back to the engine. When the engine temperature 
is high all the water goes to the radiator and then back 
to the engine. 

Car cooling is accomplished by Sturtevant electro- 
mechanical air conditioning with the Fulton-Sylphon 
electric control. The compressor is a four-cylinder ma- 
chine driven by a General Electric dual motor consisting 
of a 20-hp. d.c. element operating írom the auxiliary 
generator and a 15-hp. element operating from standby 
power. When operating on standby power the d.c. ele- 
ment functions as a generator to supply 64-volt power 


to the car, and the act of plugging in the a.c. power auto- 
matically causes the unloading of all four cylinders of 
the compressor. 

The heating and air-conditioning control system is 
entirely automatic. The control switch has four posi- 
tions; namely, "Run," "Yard," “Manual heat," and 
"Manual cool.” Normally, the train crew has only to 


Partial List of Materials and Equipment on the 

D. & R. G. W. Prospector Trains 
Allegheny-Ludlum Steel Corp., Pittsburgh, 
American Steel & Wire Company, Cleveland, 
Carnegie-Illinois Steel Corp., Pittsburgh, 
The” Eastern Rolling Mill Co., Baltimore, 
Republic Steel Corp., Massillon, Ohio. 


General Steel Castings Corp., Edd: stone, Pa. 
American Locomotive Company, New York 


Stainless steel ............. 


Trick frames: eco his 
Wheel centers ......... 
AXIES эмее sium ее ке йәә 


Bethlehem Steel Co., Bethlehem, Pa. 


4-44 o oS rm cra 4 Sections @ 94 


Е ter 1210-25 + 540 TruckCenters---------- > 
BS E = ee eS Se Se eae See SS 780 Overall--——-——-—- ————-—--—-----—-—--2--2—----—-—----- 


The floor plan of the Prospector—This tor 
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put the control switch in either the "Run" or "Yard" 
position. 

The cooling system is controlled in two steps. When 
the temperature in the return-air stream drops below 74 
deg. F., half of the cylinders of the compressor are made 
inactive by a solenoid by-pass valve and a solenoid valve 
closes off half of the evaporator surface. If the tempera- 
ture goes below 72 deg. F., the compressor is shut down ; 
above 74 deg. F., the compressor is running with full 
load. 


Lighting 

Fluorescent lighting in Safety fixtures is used exclu- 
sively, except for the cab and vestibules. In the coach 
are ceiling fixtures for general illumination and bag-rack 
units for reading. In the sleeping-car sections and 
cabinettes the 9-in., 6-watt lamp units have manual start- 
ing switches. All other lighting is accomplished with 
15-in., 14-watt lamps with magnetic starters. At the 
front end of the train a movable spotlight supplements 
the headlight on curved track. 


The dinette, looking toward the observation-lounge Trucks and Couplers 
The four-wheel trucks are General Steel Castings 
Roller bearings ............ The, Timken Roller Bearing Co., Canton, single drop-equalizer type, with coil springs under the 
Springs ................... American, "дшн еМ Railway Steel bolsters as well as between the truck frames and equal- 
Brakes ......... EEEE . Westinghouse Air Brake Co., Wilmerding, ^ !Z€TS. Each axle is driven by a high-speed propeller- 
Couplers icc eases Ааа Steel Foundries, Chicago. 


cae nape A & Torley Co., Pittsburgh, Pa. 

Draft gear ..... IAN: W. H. Miner, Inc., Chicago. 

Савбаан Crucible Steel Co. of America, New York. 
Dodge Steel Co., Philadelphia, Pa. 
Treadwell Engineering Co., Easton, Pa. 


Diesel engine .............. Hercules Motors Corp., Canton, Ohio. 
Normalizers ............... Schwitzer-Cummins Co., Indianapolis, Ind. 
Amplidyne; traction genera- : 
GOED ies итоб General Electric Company, Schenectady, 
Radiator: A L A AEA E Young Radiator Co., Racine, Wis. 
Cooling fans ............... BE Sturtevant Co., Hyde Park, Boston, 
ass. 


Worthington Pump and Machinery Corp., 
Harrison, N. J. 
Westinghouse Air Brake Co., Wilmerding, 


Pa. 
Electric Storage Battery Co., Philadelphia, 


a. 
Gustin-Bacon Mfg. Co., Kansas City, Mo. 
B. F. Sturtevant Co., Hyde Park, Boston, 


Mass. 
The Fulton-Sylphon Co., Knoxville, Tenn. 
Anemostat Corp. of America, New York. 
Barber-Colman Company, Rockford, Ill. 
Safety Car Heating & Lighting Co., New 


York. 
General Electric Company, Schenectady, 


Republic Steel Corp., Massillon, Ohio. 
The Pyle-National Company, Chicago. 
E x Sash Co. Inc. Flushing, L. I., 


Hires-Turner Glass Co., Philadelphia, Pa. А А 
Pittsburgh Plate Glass Co., Pittsburgh, Pa. The coach interior 
Pressed Prism Plate Glass Co., Chicago. 

The Pantasote Co., Inc., New York. 

The Adams & Westlake Co., Elkhart, Ind. 


Roller curtains . 
Curtain fixtures . 


Carpet; upholster . L. C. Chase & Со, Inc, New York. type motor through bevel gears, the commutator end of 
rk; linoleum rmstron, or о. caster, Ы 1 1 1 
Kitchen equipment ......... Angelo Colonna, Philadelphia, Pa. - the motor being suspended between the coil Springs 

ch seats; vanity chairs .. Troy Sunshade Co., Troy, Ohio. mounted in the truck transom. The wheels have cast- 
Lounge chairs ............. Heywood-Wakefield Co., Gardner, Mass. : ] А М А 
Water cooler .............. Marquette Railway Supply Co., Chicago. steel spoke centers with steel tires, 36 in. in diameter. 
Hor cern ME СӘ, Сы шо. This type of wheel was adopted because the Budd disc 
Pipe covering .............. Счанп.Васоп Mfg. Ca, Kansas City, Мо; brake relieves the wheel rims of the temperature rise 

өөөзөөөөө&#ө”зөзөөөө”зөвөө S. 1. u on emours T n * 
iom Deb S ^ Rd (Continued on page 511) 
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` Milwaukee Builds 


Large Welded Box Cars 


Tur Chicago, Milwaukee, St. Paul & Pacific has re- 
cently completed building at the company shops, Mil- 
waukee, Wis., five hundred 50-ton box cars which are 
entirely fabricated by welding and include a number of 
other interesting features of construction aside from 
being about the largest 50-ft. 6-in. box car possible to build 
within the A. A. R. clearance limits. The light weight of 
the car is 48,200 Ib. and the cubic capacity, 5,157 cu. ft., 
the ratio of load limit to gross load, 71.5 per cent and of 
light weight to cubic capacity, 9.35 Ib. per cu. ft. ‘ 

The other features of special interest, mentioned, in- 
clude the following: Leak-proof side doors, mounted in 
rigid steel frames which are welded as units into the car 
sides and give increased strength at a point where it is 
greatly needed ; two-piece car ends and narrow adjoining 
side pans, also prefabricated and welded into strong 
structural units ; car floor between the doorways protected 
against wear by a perforated steel plate and sealer; ply- 
wood inside lining panels 54 in. wide at the doorways 
readily renewable when damaged ; individual floor boards 
which also may be renewed without disturbing the side 
lining; easily removable clean-out boards to permit thor- 
ough blowing out back of the lining at both sides and 
ends; nailing post positions inside the car indicated by 
vertical rows of dashes burned into every other lining 
board by means of an electric marker. 

The 500 new 50-ton box cars have been constructed 
by the Milwaukee to meet the ever-increasing demand for 
box cars of this capacity, not equipped with automobile 
loading devices, but adapted for the general loading of 
finished lumber, wood pulp, plywood and mill products, 
originating primarily in the Northwest. In addition, 


Five hundred 50-ton cars have 
exceptionally large cubic capac- 
ity and embody unique features 
in design Roofs, ends andsides 
prefabricated and put together 
on assembly line 


these 50-ft. 6-in. cars are required for the loading of light, 
bulky commodities, such as electric refrigerators, radios, 
furniture, cereals, tinware and empty cans and for mixed 
commodities which, to prevent damage, cannot be loaded 
high. The all-commodity freight rate to the Pacific 
Coast, which prescribes a carload minimum of 30,000 Ib. 
without regard to size of car, also causes shippers using 
this rate to insist upon being supplied with 50-ft. cars. 

The new box-car design embodies the more or less 
familiar Milwaukee construction with horizontal-rib side 
sheet strips united by electric spot welding. The car sides, 
ends and posts are made of USS Cor-Ten steel, the 
center sill being. a special composition steel supplied by 
the Inland Steel Company. The door pans and corner 
pans are pressings made of both Yoloy and Nax low-alloy 
high-tensile steels. 

The side doors are Youngstown, and the car roofs and 
ends, Standard. The order for draft gears was divided 


MILWAUKEE 


ROAD 


MILW 


CAPY 100000 
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Milwaukee 50-ton box саг 
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The саг underframe and side frame construction— The pretabricated 
center floor section is being applied 


between five manuíacturers of recognized draft gears 
which more than meet the A. A. R. minimum require- 
ments. The Bettendorf truck sides and bolsters are de- 
signed to incorporate the truck stabilizing device supplied 
by the Standard Car Truck Company. Other equipment 
includes Stucki side bearings, Schaefer brake hangers, 
Creco brake-beams and bottom-rod supports and uncoup- 
ling mechanism supplied the Standard Railway Equip- 
ment Company. 

The bolster center filler and rear draft-lug casting, 


Interior of the car—The prefabricated floor at the doorways is 
surfaced with perforated steel wear plates 
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General Dimensions and Weights of New Milwaukee 
^ 50-Ton Box Cars 


Length over striking castings, ft-in. ..........- ango eee eee eae 51-754 
Inside length, ft.-in. ......... 50-6 
Inside width, ft.in. ......... . 9.6 
Inside height at center, ft.-in. - 11-4 
Inside height at eaves, ICAN: 0.2.0... cee teens 10-9 
Distance between truck centers, FU. RT EAEI O EAA 40-7 
Width over side sheets, ft-in. „0..0... 10-1 
Width over side plates, ft-in? er enr esI E IEA E 10-143/16 
Width over roof sheets, ft-in. 2.0... 0600 ee cee eee ee 9.814 
Width over side sills, ft.in. ............. ДЕ 9-111 
Height—top of rail to top of floor, ft.-in. .... 3-7 
Height—top of rail to running board—steel, ft e 15-54 
-Height—top of rail to eaves, ft.-in. дженкке жа езеш се ee 14-45/16 
Width over door locks—Camel door, ft.-in. .................... 10-8 
Side door opening, ft.-in. ..................... 9-634 high by 6-0 M 
End door opening A end, in. .................. 16 high by 18% riae 


Width over side ladders, E. 5525 s/f ed Aes Элла айу» Ea Ni 
Light MEET TAM 
Load limit, 1 ae 

Capacity, cu. ft. 
Ratio load limit to gross load, per cent 


Ratio light weight to cubic capacity, lb. per cu. ft......... P 9.35 
ma 9" 57 5, А 
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Cross-sections and sectional details of the Milwaukee 50-ton box саг 


which is another feature of the design of this car, is also 
supplied by the Bettendorf Company which furnishes 
the lumber door. The order for couplers and yokes was 
divided between Buckeye and Gould. The air brake 
equipment is Type AB built by Westinghouse. The hand 
brakes are Equipco and Universal types. The car wheels 
are cast iron, manufactured at the Milwaukee foundry. 
Plywood for the ceiling and top end pieces was supplied 
by the Harbor Plywood Corporation. Side and end lin- 
ing and the floor boards are of Douglas fir. The defect- 
card holder is the Railway Products Company’s design. 


How the Increased Capacity Is Secured 


Referring to the table of dimensions, it will be noted 
that the limiting width in this car, as in practically all 
box cars, is the distance over door roller housings. The 
increased capacity in this instance is secured primarily 
by revising the side door and door fixture construc- 
tion so as to permit designing the car 4 in. wider on the 
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inside than is the case with the A. A. R. standard car. 
The rollers in this design are placed underneath the door 
and the Camel door fixtures and operating mechanism are 
redesigned for a minimum projection beyond the outer 
door surface. The outer surfaces of the side sheets also 
are spaced so as to bring the width over sides ladders just 
within the required limit. 

The capacity of the car is also increased by raising the 
car roof as high as practicable to give an inside height at 
the eaves of 10 ft. 9 in. and at the center of 11 ft. 14 in. 
Referring to the drawing, it will be observed how both 
the roof and side construction are designed to fit just 
within the A. A. R. clearance linés. Increased roof 


height is made possible by the use of a 946-in. Safety 


How the car roof, and running board are pre-assembled 


steel tread plate instead of the conventional running 
board, and applying the lateral running board with only 
14 in. clearance between the roof sheet and the bottom of 
the running board, flanged edges being placed in the 
lower connection of the roof for stiffness. 


General Method of Assembling 
the Car Structures 


The new Milwaukee box cars were turned out of the 
shop at the rate of seven cars a day, the assembly line 
making one move every 68 min. The principal electric 
welding machines used in building this type of car in- 
clude a large hydromatic spot welder, a pedestal spot 
welder, a series welder, and numerous machines with 
leads for individual welding operators. Underframes, 
sides, ends, rooms, etc., are fabricated as units. 

In the construction of the underframe, for example, 
the center and side sills are delivered to the erecting shop 
and necessary punching done on the spacing machine 
adjacent to the underframe jig. The center-sill sections 
are assembled in the jig together with the combined cen- 


Ja ic 


Assembled car sides ready for application to the underframe 
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ter filler and rear-draft-lug casting, also the striking 
casting, these parts being welded together by the electric 
process. The side sills, bolsters and cross bearers are 
applied in the jig and the entire underframe welded to- 
gether at the first underframe position. At the second 
position, the underframe is turned upside down for finish 
welding and the application of couplers and draft gears, 
air-brake equipment including levers, rods and pipes, etc. 

Each side section, approximately 19 ft. long by 1077 
ft. high, is assembled under a series welder and tack 
welded. It is then moved to the hydromatic welder for 
completion of the electric-spot welding operation. The 
door frame, 8 ft. 9 in. high by 10% ft. wide, consists of 
door pans, threshold and side plate, rigidly welded to- 
gether and including a pre-assembled door with all door 
fixtures applied. Two side sections and the door frame 
are then assembled in a jig to form a single car side and 
completely welded from the inside, then being turned over 
for completion of the exterior welding. 

The car ends are assembled in a stationary jig, the two 
sections of each end being butt-welded together and the 
brake step and hand brake riveted on the upper section. 


Putting on the car roof after the sides and ends have been assembled 


The pre-fabricated lumber door and end ladders also are 
applied. The end is then turned over on the jig so that 
corner pans with the upper elements and auxiliary side 
sill can be welded in place. The wood filler pieces, the 
end lining, the grab-irons and side ladder are applied. 

The roof is constructed in a special jig, in which the 
individual sheets are drawn together to the exact length 
desired and welded in place. The prefabricated running 
board is applied in this position. The roof is then turned 
over on an adjacent jig and wood fillers and plywood 
ceiling panels put in place; the former are held by bolts 
and the latter with screws. The 8-ft. section of car floor 
at the doorway, protected by steel plate, is also prefabri- 
cated by assembling four pieces of the steel plate, per- 
forated with 2-in. round holes, in a jig where they are 
welded together, applied over the wood flooring and 
bolted in place. 

At No. 1 erecting position, the car sides, doorway floor 
plate, ends and roof are set in position on the underframe 
which rests on its own trucks. The car then moves to 
No. 2 position where it is squared up and tacked together 
by electric welding. In this position the doorway floor 
plate is welded to the threshold plate and auxiliary side 
plate by continuous weld, thereby accurately fixing the 
inside width of the car, squaring up the car permanently, 
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and, by tying the two side sills together, a girder is 
formed which strengthens the car at its weakest point. 
At positions 3 and 4, the car is completely welded. 

The car then moves outside the shop to the spray 
booth where the underframe and inside are primed. 

On returning to the shop at the wood track, the rest of 
the car floor is laid and bolted. The nailing posts and 
door plywood panels are applied, the latter being made 
just wide enough so that two 19 ft. lengths of tongue- 
and-groove lumber will complete the side lining. The 
side lining includes lower and upper clean-out boards 
and is toe-nailed so that no nail heads are exposed to 
work out. The end lining includes side clean-out boards 
and a top plywood piece. 

A special moisture-proof floor sealer is applied over the 
steel wear plate at the car doors and the joint between the 
car sides and ends and the floor are also effectively sealed 
against the entrance of moisture at this critical point. 
The air brakes are tested and the car stenciled. 


D. & R.G.W. Prospector Trains 
(Continued from page 507) 


caused by rim braking. On all axle journals are Timken 
roller bearings. 

The truck brakes are the Budd disc type. Double 
cast-iron discs are mounted on the inside hub of each 
wheel; the inner and outer faces of the discs are sep- 
arated by radial vanes which act as impellers for the 
dissipation of the heat generated in braking. Brake 
shoes are of composition lining, one on each side of the 
disc and covering approximately one-fourth of the cir- 
cumference. These shoes are operated by a pair of 
tongs fulcrumed on a support lying just outside of the 
disc radius. The outer extremities of the tongs are 
coupled to the piston in an air cylinder. The coefficient 
of friction between the brake shoes and the cast-iron 
discs is said to be practically constant through a wide 
range of application pressures, temperatures, speed, and 
sequence of application. Deceleration is, therefore, ap- 
proximately uniform from the beginning of the applica- 
tion until the train stops. The emergency deceleration 
rate on The Prospectors is set at about 3.3 miles per 
hour per second. 

The brake cylinders are attached by bolting flanges to 
the sides of the motor case, and the torque reaction is 
taken through the motor suspension springs. 

'The air brakes are the Westinghouse H.S.C. system 
with electro-pneumatic control and decelostat wheel-slip 
control Air is supplied by two Westinghouse DH-25 
motor-driven compressors located in the baggage room 
of the front car. Sanding equipment is applied on each 
truck and is operated manually by the engineman or 
automatically in emergency and when the decelostat 
relays operate. 

'The car bodies differ in some respects from the cus- 
tomary Budd type of structure. Strain-gage measure- 
ments indicate that they can withstand ,000 Ib. end 
compression, including a safety factor of two, which is 
adequate to permit a total train weight of 600,000 Ib.— 
approximately double the normal two-car train consist. 
The sides below the window sill are corrugated plate 
girders. The corrugations, similar in form to those on 
the roof, are spot welded to the vertical frame members. 
The structure above the belt rail is the truss type. 

The couplers between the cars are the American Steel 
Foundries controlled-slack type and are fitted with spe- 
cial Miner draft gears designed for these trains. McCon- 
way & Torley retractable couplers are installed at the 
front and rear ends of the trains. 
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A. A. R. To Limit 


Car Types During Emergency 


JN the belief that the successful completion of the rail- 
road program to own 1,800,000 freight cars by October, 
1942, is contingent upon affirmative action by the O. P. 
M. to obtain the required material, the member roads of 
the Association of American Railroads have been asked 
by J. J. Pelley, president, in a letter dated November 5, 
to authorize the officers of the association to state to the 
O. P. M. that during the emergency future orders for 
new box, open-top, and flat cars will conform to 13 
designs. These were recommended in a report of the 
Car Construction Committee of the Mechanical Division. 
The 13 designs comprise three box cars, one auto-box 
car, two hopper cars, four gondola cars, and three flat 
cars. In his letter Mr. Pelley points out that by thus 
restricting the number of designs of new equipment O. 
P. M. expects to increase the capacity of car-building 
facilities and to simplify the material supply problems. 
"As the matter now stands," he said, "procurement of 
material for new freight cars is contingent on acceptance 
by the railroads of some program of simplified practice 
and a firm commitment to that effect to the O. P. M." 


In recommending these designs, it is the thought of the | 


Car Construction Committee and the General Committee 
of the Mechanical Division that cars built during the 
present emergency should be of such dimensions as will 
freely interchange over all main lines. Should there be 
need for cars of special dimensions for handling special 
shipments or should there be need of other types of cars 
for special commodities, the individual railroads originat- 
ing such traffic should provide the equipment for it either 
by altering existing cars or by providing new cars to the 
required dimensions or of the required type only in such 
quantity as are required to handle the special traffic. 

The designs proposed by the Car Construction Com- 
mittee are as follows: 


Box Cars 


The first of the box cars is the A. A. R. 40-ft. 6-in. 
car with an inside height at the eaves of 10 ft. The 
inside width is 9 ft. 2 in. and the clear door opening 6 
ft. This car is built for both 40- and 50-ton nominal 
capacities. Designs are shown in A. A, R. Supplement 
to the Manual of the Mechanical Division (1500 Series 
of plates). All car builders have available designs, dies, 
patterns, etc., and are fully equipped to build these cars. 

With the exception of a 6-in. increase in height, which 
involves the lengthening of side sheets, end sheets, door 
posts, corner posts, side posts, side doors, etc., the sec- 
ond box car is identical with the A. A. R. car with 10 
ft. inside height, for which all car builders have designs. 
These designs can be readily modified to suit the 10-ft. 
6-in. inside height and no additional dies or patterns are 
required. Cars to these dimensions have been built by 
the Pressed Steel Car Company, to their drawing 
65885-D, for the Chicago, Rock Island & Pacific, and 
are being built by the American Car and Foundry Com- 
pany for the Missouri Pacific. 

The third box car design recommended by the com- 
mittee is for a 50-ton car with an inside length of 50 ft. 
6 in., an inside width of 9 ft. 2 in., an inside height at 
eaves of 10 ft. 6 in., and a clear door opening of 8 ft. 
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A. A. R. asks members approval 
of commitment to O. P. M. re- 

- stricting orders to 13 box, open- 
top, and flat-car designs recom- 
mended by the Car Construction 
Committee 


All car builders are said to have dies and patterns for 
these cars which are the same as for the A. A. R. 40-ft. 
6-in. car with 10 ft. inside height. The proposed gen- 
eral design drawing has been completed under the super- 
vision of the Committee on Car Construction. 

The proposed auto-box car design is of the same gen- 
eral dimensions as the 50-ft. 6-in. box car, except for a 
clear door opening of 15 ft. The design of the under- 
frame for the two 50-ft. 6-in. box cars will be the same 
with the exception that the auto-box car will have addi- 
tional reinforcement at the 15-ft. double side doors. 
Dies for the main cross-bearers and cross-ties will also 
be different. The proposed general design drawing of 
this car has been completed under the supervision of 
the Car Construction Committee. Provision is made 
in one end for double end doors as an alternate. This 
car is suitable for the application of loading devices. 


Hopper Cars 


Designs for the 50- and 70-ton cars are shown in the 
A. A. R. Supplement to the Manual of the Mechanical 
Division (600 Series of plates, built-up riveted construc- 
tion) and many thousands of them have been built. The 
committee reports that all car builders have available 
designs, dies, and patterns and are fully equipped to 
build these cars. . 


Gondola Cars 


No A. A. R. gondola-car designs have been devel- 
oped. The Car Construction Committee reports that this 
is chiefly due to differences in service requirements in 
the various sections of the country. The eastern roads 
use solid-bottom gondola cars, principally for steel-mill 
products and to a lesser extent for coal, sand, etc. The 
western roads use general service gondola cars for coal, 
gravel, road-building material, etc., many of which are 
equipped with dumping arrangements. Based on a 
review of designs built during recent years, the com- 
mittee has selected the following types as most suitable 
for these requirements: 

Gondola Car—Fixed End—This is a car, the designs, 
dies, and patterns for which are available at the Bethle- 
hem Steel Company, in both wood and steel floor con- 
struction (Drawing C-27252-C and Drawing C-28263A, 
respectively) having steel sides. These 50-ton cars, 
which have been built for the Atlantic Coast Line, have 

(Continued on page 515) 
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Boiler Makers’ Association Report on the 


Effect of High Temperatures 


Т us is a progress report on the studies of the effect of 
aging properties and effect at elevated temperatures and 
surface decarburization. In addition to the damping ca- 
pacity tests for aging there is now under construction an 
X-ray diffraction unit for the study of internal stresses 
and the identification of complex compounds occurring 
in microscopic cracks. By the use of this equipment it is 
hoped to secure some knowledge as to the mechanism of 


Fig. 1—Portions of the firebox sheets showing discoloration 


from excessive temperature 


the various types of cracking associated with firebox and 
boiler problems. 

In spite of the interest that has been manifested fail- 
ures continue to occur and on our own road we are trying 
to correlate the study of service failures with research. 
For example, our unfortunate explosion of passenger 


Fig. 2—The syphon and a portion of the crown sheet at point of rupture 


locomotive No. 1804 brought out forcibly the added fac- 
tor of safety which would be available by the use of mate- 
rials with higher strength at elevated temperatures. 

A novel feature of this investigation was the use of 


* Engineer of Standards and Research, Denver & Rio Grande Western. 
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By Ray MecBrian* 


color photography. Fig. 1 shows portions of the crown 
sheet, door, and sides of firebox syphons. It will be 
noted that the syphons display a normal steely color; the 
crown sheet and portion of the door show the discolora- 
tion from overheating. The origin of the failure was at a 
point adjacent to the combustion-chamber syphon and the 
highest point of the crown sheet. [Note: While the 
author’s original slides were in color, which is not repro- 


Fig. 3—The condition of the interior of the firebox is shown here 


duced here, the conditions he emphasizes are discernible 
in these illustrations.—EDITOR.] 

Fig. 2 shows the combustion syphon and portion of the 
crown sheet at the point of rupture. The reduction of 
area around the staybolt holes and the horizontal color 
line coincident with the fourth row of syphon stays may 
readily be seen. 

Fig. 3 is a photograph taken inside the firebox show- 
ing the combustion-chamber syphon, the back flue sheet, 
and the same portion of the crown sheet as that shown in 
Fig. 2. The discoloration shows down to the eighth row 
of flues indicating the extreme low-water condition at 
the time of the explosion. From the color line in the fire- 
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Fig. 4—Upper left: Microstructure of portion of crown sheet involved 
in the explosion when heated to 1,350 deg. F.—Upper right: A com- 
parative piece of crown sheet heated to the same temperature—Lower 
left: A piece of the same sheet heated to 1,650 deg.—Lower right: 
Another piece of the same sheet heated to 1,800 deg. F. 


box and from the boiler dimension it has been calculated 
that the water level at the time of the explosion was at 
least 2,750 gal. below the bottom of the gage glass. Of 
passing interest it will be noted that the combustion- 
chamber syphon adds considerable structural stiffness to 
the crown sheet as shown in the manner in which the 
crown sheet sagged on both sides of the syphon. 

Color pictures made it possible to show conditions in 
this firebox after the explosion which could not have been 
shown by the use of black-and-white photography. 

The photographs show that the primary cause of this 
explosion was overheating from low water. Metallurgical 
examination and study indicates that by the use of a ma- 
terial with greater strength at elevated temperatures this 
failure might have been prevented. 

The microstructures found at various locations around 
the firebox showed that maximum temperature was 


Fig. 5—Cracks in a boiler seam as indicated by Magnaflux testing 


514 


reached at a point coincident with the origin of the explo- 
sion and established the maximum temperature as be- 
tween 1,350 deg. and 1,400 deg. F. 

Fig. 4 shows the microstructure of a portion of the 
crown sheet which had been heated to this temperature. 
For comparison, pieces of the crown sheet were heated 
to 1,350 deg. F., 1,650 deg. F., and to 1,800 deg. F. 

The effect on the microstructure of heating to these 
different temperatures, is shown and by comparison with 
these photographs the temperature to which the crown 
sheet had been heated was deterfnined. The structure 
obtained by heating to 1,350 deg. F. was almost identical 
to that shown in the crown-sheet sample. All of the 
micrographs were made at 200 diameters. 

'To determine the strength of the crown sheet at the 
temperature at which it failed, tensile tests were made at 
1,385 deg. F. Tensile tests were also made of carbon- 
molybdenum fire-box steel at this same temperature, for 
comparison. The molybdenum content of the firebox 


Fig. 6—An etched cross-section of a riveted seam showing the sharp 
edges in the rivet hole 


Fi 


g. 7—Section of sheet at the root of the thread showing a crack 
originating in the interior of the sheet 


steel was taken at this same temperature, for comparison. 
It was one-half of one per cent. 

The results of these tests indicated that the tensile 
strength of the crown sheet where it failed was approxi- 
mately 5,600 Ib. per sq. in., or only one-ninth the value at 
room temperature. The carbon-molybdenum firebox steel 
at this temperature had a tensile strength of 13,400 Ib. 
per. sq. in. or more than double the strength of plain 
carbon steel. To demonstrate that the reduction in 
strength due to overheating alone could cause the failure 
of this firebox, the following calculations were made: 


Pa? 


4 T? 
Where 5 = maximum working fibre stress, lb. per sq. in. 
P = boiler pressure, lb. per sq. in. 
a — staybolt pitch, in. 
T = thickness of plate, in. 


Using the formula 


А ¥%-in. plate and a staybolt pitch of 4 in. give a work- 
ing stress of about 8,000 Ib. per sq. in. for 280 Ib. boiler 
pressure. 
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From the elevated temperature tests it was shown that 
for the plain carbon steel the strength at 1,385 deg. F. 
was only 5,600 Ib. per sq. in. or 2,400 Ib. per sq. in. 
lower than the working stress at that temperature. It 
was found then that the boiler pressure alone was suffi- 
cient to cause a failure when the temperature of the 
crown sheet approaches 1,350 deg. F. Also, it was found 
that the molybdenum steel, due to its higher strength at 
elevated temperatures, would not have failed at this work- 
ing stress at 1,385 deg. F. 

The results of this investigation emphasize the necessity 
for recognizing the importance of the elevated-temper- 
ature strength properties of boiler and firebox materials. 

The importance of fabrication practices is further 
demonstrated as shown by the failure illustrated in Fig. 
5 which shows cracks in a section of a boiler-shell seam. 
These cracks are outlined with Magnaflux powder and 
indicated by white lines. The micrographs showed these 
cracks to be trans-crystalline, and this brings out the 
important point of properly identifying failures. 

It was found that these cracks originated at the sharp 
edges of the holes. Some had referred to them as em- 
brittlement cracks; the micrographs show they were 
trans-crystalline. This brings out the need for recogniz- 


ing the importance of removing all sharp edges from riv- - 


eted seams. 

Fig. 6is an etched cross section of a riveted seam show- 
ing the sharp corners in the rivet hole and the deforma- 
tion of the plate from high caulking pressure. This prac- 
tice helps to provide the conditions necessary to get fail- 
ures from stress concentrations which can develop inter- 
granularly. 

Fig. 7 is of a section of firebox side sheet and staybolt, 
showing a crack originating in the interior of the sheet 
at the root of a thread where the stress is concentrated 
at a sharp corner. This etched section again demon- 
strates the need for understanding the elevated tempera- 
ture properties of both the side sheet and staybolt mate- 
rials. The side sheet was corrugated, indicating lack of 
the necessary strength under load at operating pressure 
and temperature. The effect of corrugation is to cause 
the threads to engage mostly on the fire side of the sheet. 
In consequence of such action the staybolt bears all its 
load at the last few threads. Since the head of the bolt 
is at a relatively higher temperature, the net effect espe- 
cially with the ordinary iron or steel bolts, is that the bolt 
is much weaker, due to its loss of strength from tem- 
perature effects. 

We have found that by the use of such an alloying 
element as molybdenum, we can secure an iron or steel 
alloy with increased strength at elevated temperature. 


To Limit Car Types 
During Emergency 
(Continued from page 512) 


an inside length of 41 ft. 6 in., an inside width of 9 ft. 
6 in., and an inside height of 4 ft. 8 in. 

Gondola Car—Fixed Ends, with Drop Bottom—The 
designs, dies, and patterns for this 50-ton car are avail- 
able at the General American Transportation Corpora- 
tion (their drawings 5-1595 and 43599), and were 
built for the Illinois Central. They have an inside length 
of 41 ft., an inside width of 9 ft. 6 in., an inside height 
of 5 ft., and have 16 drop doors in the floor. 

Gondola Car—Drop Ends—Designs, dies, and pat- 
terns for these cars are available at the Bethlehem Steel 
Company to their drawings C-27425-C. They are 70-ton 
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cars and were built for the Lehigh Valley. They have 
an inside length of 52 ft. 6 in., an inside width of 9 
ft. 6 in., and an inside height of 3 ft. 6 in. The floors 
are wood. 


Mill Type Gondola—Drop Ends—This is a car, the 
design, dies, and pattern for which are available at the 
General American Transportation Corporation to their 
drawing 5-1608. These cars, which were built for the 
Atchison, Topeka & Santa Fe, have a nominal capacity 
of 70 tons, an inside length of 65 ft. 6 in., an inside 
width of 7 ft. 9 in., and an inside height of 3 ft. 6 in. 
These cars have steel floors. 


Flat Cars 


No designs of flat cars have been developed by the 
A. A. R. The designs which follow were selected by 
the committee after reviewing cars built during recent 
years. 

The first is a 50-ton car, designs, dies and patterns 
for which are available at the Pullman-Standard Car 
Manufacturing Company to their drawing 509-F-63-I. 
These cars were built for the Union Pacific. The length 
over the floor is 53 ft. 6 in., the width over the floor, 
10 ft. 6 in., and the height, rail to top of floor, 3 ft. 74 
in. They have a wood floor. 


The second design recommended by the committee is 
for a 70-ton car the designs of which are available at 
the Greenville Steel Car Company to their drawing 
16393. They were built for the Erie and have a length 
of 53 ft. 6 in. over the floor, a width of 10 ft. 6 in. 
over the floor, and a height, top of rail to floor, of 3 ft. 
5 in. The floor is of wood. 


The third flat-car design recommended by the com- 
mittee is a 70-ton car built on a cast-steel underframe, 
the patterns for which are available at the plant of the 
General Steel Castings Corporation, Granite City, Ill. 
The cars were built to Pennsylvania Railroad drawing 
A402605C. The length over strikers is 50 ft., the width 
over the floor 9 ft. 3 in., and the height rail to top of 
floor, 3 ft. 5% in. The cars have a wood floor. 

The report of the Car Construction Committee, to 
which general arrangement drawings are attached, con- 
cludes as follows: “The foregoing recommendations 
have been submitted to the car builders who advise that 
the designs recommended do not present any difficulties 
in the matter of dies which they may be called upon to 
make in the event of the purchase of any of these cars. 
This has particular reference to the gondola car and 
flat cars as the car builders are now in possession of 
all dies for the box and hopper cars recommended and 
can without much difficulty prepare dies for the auto-box 
cars recommended. The car builders mentioned as hav- 
ing available designs, patterns, etc., for gondola and 
flat cars have all expressed their willingness to supply 
to other car builders the necessary drawings so that 
they may construct cars to these same designs." 


SmaLt Bur Busy Private RaiLROAps are being operated by 
the Army’s Quartermaster Corps in 168 posts, camps and stations, 
according to the War Department. These operations involve 140 
locomotives, 89 locomotive cranes, 1,481 cars operating over 563 
mi. of track. Of the total trackage approximately 497 mi. is 
standard gage, 52 mi. narrow gage and 14 mi. 5 ft. gage [the 
latter presumably refers to Army trackage in the Canal Zone 
which is so gaged to connect with the tracks of the Panama 
railroad]. The equipment of these railroads ranges from tiny 
narrow-gage locomotives to the 100-ton Diesel-electric switcher 
at Camp Blanding, Fla., which handles a standard freight train 
of 75 to 80 loaded cars. 
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Measurement of 


Stresses in Car Wheels 


Part Ij 


Sratic loading tests have always shown wrought steel 
wheels to have a large excess of strength to resist rup- 
ture but the effect of variations in manufacturing 
processes and of conditions of service under railway cars 
could not be thoroughly investigated by static loading 
tests. During recent years the railroads have stepped 
up the entire tempo of their operations and there has 
been an increasing need for a quantitative method for 
measuring the stresses in car wheels. 

Service conditions previously were not severe enough 
to raise any question as to whether the wheels were 
adequate as to strength and design but the advent of 
higher speed trains and the need for weight reduction 
has served as an impetus to the development of quanti- 
tative methods for stress measurement in wheels. 

The method described in this paper is basically that 
used by the National Bureau of Standards 1, 2, 3, 4 for 
studying stresses in bridges, airplanes and other struc- 
tures. The authors have applied the method to the study 
of stresses in car wheels, and during its use in the Re- 
search Laboratories of The American Rolling Mill Com- 
pany over a period of about six years, some modifica- 
‘tions have been made in the previously published methods 
which greatly reduce the labor of computation, and also 
increase the accuracy of the results in calculating the 
stresses in any direction, based upon the actual measure- 
ments. | 

In the early stages of this development, it was neces- 
sary to make the computations by a graphical method 
such as the one described by Osgood and Sturm.? This 
was a slow method at best, although with experience, 
two men working together on computing and drawing 
could solve a rosette in 20 minutes. Later, a trigono- 
metric solution of the graphical method was developed 
which reduced the time to 10 minutes for only one man. 
Next came graphical charts, modified from those de- 
scribed by Stang and Greenspan,? which reduced the 
time to about 5 minutes per rosette. The slide rule 
developed by the authors now makes it possible for a 
single operator to compute rosettes at rate of about one 
a minute. 

The adoption of a proper technique is highly essential 
to accuracy and a full description is given of that which 
has been developed in this laboratory. 

Although the general theory is discussed in numerous 
texts on mechanics and the mathematical theory of elas- 

* Associate director and research engineer, respectively, Research Labora- 
tories, The American Rolling Mill Company, Middletown, Ohio. 

1 Part II of this study will appear in a subsequent issue and will 
cover the practical application of this method of analysis which is de- 
veloned theoretically in Part I. 

1W. R. Osgood, Determination of Principal Stresses from strains on 
Four Intersecting Gage Lines 45-deg. Apart, Bureau of Standards Journal 
of Research, Vol. 15, Dec., 1935, R. P. 851. 
Seien in Sos Das E UE Standards Graphical CRM ot 
19, Oct., 1937, R. P. 1034, eoe e dU 

iW. R. Osgood and Rolland G. Sturm, Determination of Stresses from 
Strains on Three Intersecting Lines and its Application to Actual Tests. 
Bureau of Standards Journal of Research, Vol. 10, May, 1933, R. P. 559. 

* A. H. Stang, M. Greenspan, and W, R. Osgood, Strength of a Riveted 


Frame p a Curved Inner Flange. Bureau of Standard: 1 of 
Research, Vol. 21, Dec., 1938, R. P. 853. ашаа Journa 
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Application of a method for 
studying stresses in structures 
to the study of stresses in car 
wheels as used in the re- 
search laboratories of the 
American Rolling Mill Company 


ticity, the special cases involved in this method are usu- 
ally presented separately and it is assumed that the 
reader is fully familiar with the application of the theory 
to these special cases. Usually this results either in an 
incomplete understanding of the subject or at the least 
requires the assumption by the reader that the theory 
is probably correctly applied and he should take the cor- 
rectness of the deductions for granted. As far as the 
authors are aware, this is the first complete discussion 
in one paper of the theory and the working details for 
measurements of internal stresses by the “rosette” or 
"dyadic circle" method. 

The purpose of the authors in preparing such a com- 
plete presentation was to bring together in readable 
form the entire story of this method—its theory, and its 
technique. 

The requirements for a satisfactory method of deter- 
mining stress may be divided into those of a practical 
and those of a theoretical nature. It is of practical im- 
portance that the method should be accurate and repro- 
ducible, should be non-destructive so that it can be used 
to study the effect of service conditions and be easily 
and quickly applicable to the wheels to be studied, either 
in the laboratory, in the plant or in railroad service. 
From the theoretical standpoint the method should be 
quantitative rather than qualitative, it should determine 
the combined stresses and the maximum stress, and it 
should determine the stresses at selected positions rather 
than give integrated results over the entire wheel. _ 

The methods that have previously been employed in- 
clude cutting the wheel into concentric rings or making a 
radial cut from hub to rim or combinations of these two. 
Differences between measurements made before and after 
cutting are taken as indications of the internal stresses 
in the wheel. Obviously, none of these methods meets the 
most important of the requirements that have been men- 
tioned; first of all they require the destruction of the 
wheel as a complete structure, they do not indicate the 
stress at selected points but “average” the stresses over 
large areas and finally they are not quantitative. None 
of these previous methods can be used to measure suc- 
cessive increments of stress change due to service 07 
other imposed conditions, and none of them gives the 
results of the combined stresses which are acting in dif- 
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ferent parts of the wheel (maximum stress and its direc- 
tion). The radial cut from rim to hub relieves some of 
the internal stress but not all due to the rigidity of the 
wheel section, and in any event it cannot separate the 
plate, hub, and rim stresses. Measurements across the 
radial gap in concentric rings are misleading due to bend- 
ing stresses which may result from stress gradients from 
inside to outside circumference of the rings. This con- 
dition has been observed and is illustrated by the results 
of a test described in the Appendix. 


Development of Method of Determining Stresses 


The development to be described consists, for the most 
part, in the application of certain principles of the mathe- 
matical theory of elasticity with modifications to fit the 
particular problem in hand. For the benefit of the engi- 
neers and metallurgists who are in a position to apply 
the method to a study of stresses in wheels, we will 
present not only the practical points in the technique but 
also the underlying principle based on the above theory. 

This theory teaches that: 

1.—In a simple rod subject to uni-directional stress 
(longitudinal tension) a strain measurement in a single 
direction (longitudinal) will adequately determine the 
magnitude of the applied stress. Although this applied 
stress produces the greatest strain in the longitudinal 
direction, there is a definite magnitude of strain in every 
direction. 

2.— The lateral movement caused by this longitudinally 
applied stress is usually expressed as a ratio of the 
lateral to the longitudinal strain. (Poisson’s Ratio.) 

3.—If a body is subject to the application of multi- 
directional stresses the effect of each one can be cal- 
culated separately from strain measurements made in the 
direction of the corresponding applied stress but the 
net effect of the simultaneous applications of several 
stresses can be determined only by the Theory of Com- 
bined Stresses. 

4.—The Mathematical Theory of Elasticity furnishes 
a basis for the determination of stresses in any direc- 
tion at a point in a body provided that suitable strain 
measurements can be made in three mutually perpen- 
dicular planes through this point. 

5.— This usually involves experimental difficulties but 
it is often sufficient to determine the stress in all direc- 
tions in a single plane through the body (frequently 
one external surface). This is quite satisfactory when 
the applied stresses are in this plane and when the maxi- 
mum strain will be in the plane of the applied stresses. 

6.—The condition just referred to is known as “plane 
stress" in which all applied stresses are parallel to the 
surface upon which the strain measurements are made. 
The assumption that this condition is fulfilled, which 
seems quite justified in the cases to be discussed, sim- 
plifies the problem by limiting it to only two dimensions. 

7.—When the condition of stress at a point is fully 
determined it is found that there is one direction in which 
the stress is maximum, in the algebraic sense, and that 
it is minimum, in the algebraic sense, in a direction at 
right angles thereto. These are known as the principal 
stresses. 

8.—The principal stresses fully determine the state of 
stress in all directions at that point in the body and 
these principal stresses, in turn, can be determined from 
strain readings made on three or more co-planar gage 
lines which intersect at this point. 

The application of these principles from the Theory 
of Elasticity makes it possible to meet all the theoretical 
requirements for a satisfactory method of determining 
stresses. It gives quantitative values of stress at selected 
positions corrected for the effect of simultaneously-act- 


Railway Mechanical Engineer 
DECEMBER, 1941 


ing combined stresses and it should be possible to apply 
it non-destructively. It will be shown later that the 
practical requirements are also met. 

The pattern of three or more intersecting gage lines 
has been generally described as a “rosette” and this has 
given rise to the term “Rosette Method" to describe this 
procedure for determining the condition of stress at a 
point in a plane when subjected to plane stress. - 


Theory Underlying the Rosette Method 


In the following presentation one purpose has been 
to develop the theory underlying the rosette method but 
the main objective has been to work out modifications 
of the usual equations that would increase the accuracy 
of the results and at the same time result in greater ease 
of computation. 

In developing these equations it is necessary to con- 
sider the fundamental concepts of stress and strain in 
an elastic body. It should be remembered in all of the 
following discussion that all deformations are limited to 
the elastic range. The expressions for strain will be 
developed first. 1 

When a body is subjected to external forces it under- 
goes a certain amount of deformation which in general 
results in a relative displacement of any two points in 
the body. This displacement may cause the line joining 
the two points to (1) change in length only, (2) change 
in direction only or (3) change in both these respects. In 
a few simple cases the forces may be applied in a simple 
manner and the resulting strains can be easily defined 
and measured but in the case of bodies of complex shape 
the analysis of the strain becomes more complicated. 

A logical presentation requires an examination of the 
two simple cases first, followed by their combination. 
Let us consider first the case in which the line joining 
the two points changes only in length. This is called 
simple extension. 

In Fig. 1 the two points are O and b and the dis- 
placement of b to b' is clearly the result of two simple 
extensions, one in the X direction and one in the Y direc- 
tion. The unit extensions are equal to du/dx and 
dv/dy respectively. Convention has adopted the symbols 
e, and e, to represent the unit extension or strain in the 
X and Y directions respectively, so we may write: 


du dc 
єз = -— and e, = — . 


dx dy 


The case in which the line joining the two points 
changes only in direction is called shear. 

In Fig. 2 the two points are a and b and the line con- 
necting them changes from ab to ab’. The angle *, is a 
numerical measure of the shear strain, which in this 
case is parallel to the Y axis (i. e., the Y direction). It 
is always small and therefore can be represented by the 
tangent of the angle. 


dv 
тү, m — 


dx 


(2) 


Similarly in Fig. 3 the movement in the X direction 
would be measured by the angle bcb’ which again could 
be represented by the tangent of the angle. 


The angles are measured in radians but since the 
values are small they are equivalent to strain in inches 
per inch if these are the units used. 
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Shear may occur in both the X and Y directions 
simultaneously and this more general case is illustrated 
in Fig. 4. 

The prism Oabc is distorted toOa'b'c' which involves 
shear in both of these directions. The total shear is 
measured by the angle representing the difference be- 
tween angle a'Oc' and a right angle. This is the sum 
of the two small angles aOa' and cOc' which can be 


Fig. 1 


measured by their respective tangents du/dy and dv/dz. 
But these quantities by equations (2) and (3) are the 
expressions for shear in the X and Y directions respec- 


tively. Therefore the total shear 
du аг 
Yey = Yy + у, = — +— . .. (4) 
dy dx 


When the line joining the two points changes in both 
length and direction we have the most general case and 
the solution of this gives the components of strain at the 
point. These will be expressed in an equation of three 
terms. The first two give the simple extension in terms 
of the extensions in the X and Y directions and the third 
gives the shear component in both the X and Y direc- 
tions. 

In Fig. 5 the two points are O and b and it will be 
seen that when b is displaced to b’ the line Ob changes 
in both length and direction. For the development of 
the equations for the components of strain at the point 
O it will be convenient to take a very small prism whose 
base is shown in Fig. 5. The line Ob is the diagonal of 
rectangular base Oabc. 
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In application of external forces which displaces b to 
b' distorts this rectangle Oabc into the parallelogram 
Oa'b'c' which does not have the same area as the orig- 
inal rectangle. | 

The following conventions will be adopted in connec- 
tion with Fig. 5: 


1. The original dimensions of the rectangle Oabc will be takes 
as dx and dy and the original length of the diagonal ds. 

2, The angle between OA and OX will be called a. 

3. The projections of Ob’ on the X and Y axes will k 
dx + du and dy + dv respectively. 

4. The projections of Ob’ on OA is Ob" and equal to ds + dR. 

5. Since the angle b'Ob" is very small it can be assumed that 
angles bfg and Ob'f are equal to a. 

6. The unit extension of the diagonal Ob will be called e,. 


From the construction, the component bb" of the dis 
placement bb' is equal to 


bb" = dR = bg + gb" = du cos a + dv sina... (5: 


The unit extension along the diagonal Ob is 


Fig. 3 


The next step is to express the strain e4 in terms (і 
the strain components along the X and Y axes. Althoug! 
the area of the parallelogram Oa'b'c' is, in general, not 
the same as that of the original rectangle Oabc, the 
deformation is the same as though it took place in two 


Fig. 4 


steps; first, by two simple extensions, as in Fig. 1, int 
a rectangle of the same area as Oa'b'c' and, second, di 
torted by shear, as in Fig. 4, into the parallelogram 
Oa'b'c' as shown in Fig. 5. he 
The component of the displacement bb' in X direction 
is du and this is made up of simple extension of the 
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prism Oabc in the direction OX and a simple shear in 
the same direction. 

For each unit of dx there is a portion of du which is 
due to simple extension in the X direction. Analytically 
this is represented by the partial derivative, 8./8x and 
the total displacement in the X direction due to simple 
extension would then be (8w/8x) dx. Similarly, for 
each unit of dy there is also a portion of du which is due 
to simple shear in the X direction which can be repre- 
sented by 5u/8y. The total displacement in the X direc- 
tion due to this shear is (8и/8у) dy. The total dis- 
placement in the X direction due to both simple exten- 
sion and shear is then expressed by the equation, 


би би 
—— dr + — dy. 
bx ду 


du = (7) 


By the same procedure the following equation is derived 
for the displacement in the Y direction, 


bu bu 
dv = — dy + —dr........... 
бу ox 


(8) 


These values for du and dv can be used to get another 
expression for e4. Substituting them in equation (5) 


and then substituting the obtained value for dR in equa- 
tion (6) we get: 


би dx bu dy $v dy bu dx 

ea = —.—cosa + —.—cosa + —.—sina + —.—sina. . (9) 
bx ds by ds by ds bx ds 

From the construction of Fig. 5 dx/ds = cos a and 


dy/ds = sina, Furthermore we may make 8u/8x = e, 
and 8v/8y = e, since these are unit extensions in the 
. ; би oc 

X and Y directions. Also, — + — = Y» 
бу bx 
Substituting these values in equation (9) 
ea = e; costa + ey sin?a + У,у sina cosa 


To remove the second power terms we can make the 
following substitutions in equation (10) based on trigo- 
nometric relationship of the functions of double angles. 
sina cosa = 1/2 sin2a 
соѕ2а = 1/2 (1 + cos 2 a) 
sin?a = 1/2 (1 — cos 2a) 
which gives 
еа = 1/2 (estey) + 1/2 (e4—ey)cos 2 a + 1/2 v», sin2a .. (11) 
The unit extension along the direction OB in Fig. 5 is 
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obtained by substituting (90 deg. + «) for « in equa- 
tion (11) 


es = 1/2(estey) — 1/2 (es—ey) cos 2a — 1/2 Ysy sin 2a .. (12) 


We now have expressions for the extension in any ele- 
ment making an angle « with OX (equation 11 or with 
"OY (equation 12) and the next step is to determine the 
shearing strain. The total shear may be considered as 
the sum of the simple shears in the A and B directions 
similar to the treatment of Fig. 4 and equation (4). 
In Fig. 5, b'b" may be considered as a component of the 
displacement bb’ The ratio of b'b" (=dQ) to Ob is 
equivalent to a simple shear in the direction OB. 

bb" dQ 

Ya = ——— = — .. 

Ob ds 
From the construction of Fig. 5 and the assumptions 
previously made, 


b'b" = dQ = fg — fh = dv cos a — du sina... . (14) 


Substituting the values of dv and du from equations (7) 
and (8) in equation (14) and combining with equation 
3 


dQ Bw dy òv dx 
у, = — = —.— cosa + —.— cosa — 
ds by ds bx ds 
би dx Фи dy 
—.— sina — —.—sina........ (15) 
ёх ds бу ds 


But from Fig. 5 dx/ds = cos a and dy/ds = sin а, so 
substituting and collecting terms, we have 


dQ ёо би öv би 
Ya = — = — cos?a — — sin?a +(—-— 

ds ox by by ёт 
To find the shear in the direction OA we can substitute 
(90 deg. + « for a in equation (16) if we take into ac- 
count that this will be in the second quadrant where the 
signs of dx, cos а and tan а are negative. Since the shear is 
represented by the tangent of an angle in the second 
quadrant it also is negative. 


sina cos а.. (16) 


ёо ёи óc би . 
-Ys = — sina - — costa — ( — - — ) sinacosa.... (17) 
ôr ёу бду ox 
ог 
ёи õu óv ёи ‹ 
Ya = — cos?a - — sin?a + (= -—) sina cosa ...... (18) 
by ёх ду ðr 


Adding equations (16) and (18) we obtain the value 
for the total shear in the directions OA and OB. 


ёо ди 
тав = ул + ys = C = — Jsina cosa + 
»y ör 
ðv ди . 
—+— ) (cos? a — sin?a)... (19) 
5х ôy 
óv 
But — = vy 
бу 
bu 
Ce 
ёх 
2 sin а cos а — sin 2а 
COs?a — sin?a = cos 2а 
v ди 
—+—)= Wy 
ӧг бу 
Therefore 


Yas = (е, — es) sin 2a + Ysy cos 2а 


As previously stated, when the state of stress at a point 
is fully determined it is seen that it has a maximum and 
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a minimum value in directions which are mutually per- 
pendicular. Since equation (10) gives the unit extension 
as a function of the angle а with the X axis we can 
determine the angles which the maximum and minimum 
stresses make with the X axis by setting the first deriva- 
tive of this expression equal to zero and solving for the 
roots. 

€ = Ca costa + e, sin?a + Yay sin a cosa ........ (21) 


The first derivative of e with respect to a is as follows: 


de 
— = (ey, — c.) sin 2a 4- Ysy cos 2a 2 deer (22) 
a 
Let (еу — es) sin 2a + Ysy cos 2a = 0 (23) 
sin 2a “ху 
Тһеп + = 0 (24) 
COS 2a Cy — ee 
Therefore 
— ts Yer 
tan 2a = - == zn —- --— anda 
€y — er Ce — Cy 
uM 
= 13 tan! C ) . (25) 
Cs — Cy 


For a given numerical value of the tangent there must 
be, from trigonometric relationships, two angles 180 deg. 
apart and in equation (25) these angles are the two 
values of 2a, 

This shows that there are two values for a which differ 
by 90 deg. and in such a case one must correspond to 
a maximum and the other a minimum value of e. These 
are the directions of the principal strains and since equa- 
tion (23) is identical with the equation for shear (20) 
it will be understood that the shear must be zero in the 
direction of maximum and minimum strain. 

Equations (11), (12) and (20) give the components 
of strain in any two mutually perpendicular directions 
A and B which make an angle « with the X and Y axes 
respectively in terms of the displacements in the X and 
Y directions. If we assume that X and Y are the direc- 
tions of the principal strains we can derive expressions 
for components of strain in terms of the principal strains. 
Since the shear is always zero in the direction of the 
principal strains Y,» = 0 in this case. 

Under these assumptions equations (11) and (12) 
become 


ea = М (es + ey) + % (e — ey) cos 2a........ (26) 
ев = М (es + ty) — % (ее — ey) cos 2а........ (27) 

If we add (26) and (27) we find 
ea t ев = Ca F е,................ (28) 


This shows that the sum of the strains in any two mu- 
tually perpendicular directions must always equal the 
sum of the principal strains. Therefore, the sum of the 
strains in any two mutually perpendicular directions is 
always equal to the sum of the strains in any other two 
mutually perpendicular directions. It will be shown later 
that herein lies one of the great advantages of using 
rosettes with four gage lines consisting of two sets of 
lines mutually perpendicular. 

Continuing the assumption that the principal strains 
are still in the direction of the X and Y axes we can 
determine the magnitude and direction of the maximum 
shear strain in terms of the principal strains which are 
now e, and еу. 

The equation for total shear in any two mutually per- 
pendicular directions A and B which make an angle a 
with the X and Y axes respectively in terms of displace- 
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ments in the X and Y directions is given by equation 
(20) as follows 


Yas = (е, — es) sin 2a + Ysy cos 2a 


But in this case the shear in the direction of the prin- 
cipal strains (X and Y ) is zero and therefore this becomes 


yas = (e, — es») sin 2@.............. (29) 


This has a maximum value when « — 45 deg. in which 
case 


yas — Cy — ёғ... 


This shows that the maximum shear strain due to the 
principal strains is equal to their algebraic difference and 
bisects the angle between them. 

In the general case when the direction of the principal 
strains is unknown, equation (25) can be used to find 
the angle a which they make with the X and Y axes. 


Yey 
tan 2a = 
Cs — еу 


It. will be more convenient if the quantity *,, can be ex- 
pressed in terms of strains measured on some other 
pair of mutually perpendicular gage lines whose direc- 
tions may be taken in general as 44 and B making an 
angle « with some other pair of mutually perpendicular 
gage lines. 

Subtracting equation (12) from (11): 


Ca — ев = (е, — су) cos 2a + yry sin 2a... 
From this it is seen that when « = 45 deg. 
Yey = Ca — ев ОГ Ysy = — (ев — ea) 


In other words, if the two sets of mutually perpendicular 
gage lines make an angle a = 45 deg. with each other. 
the shear strain resulting from one set is equal to the 
difference in strains measured on the other set. 
We can substitute this in equation (31) to get: 


— (es — ел) 
tan 2a а 


(е — ey) 
Application of the Theory to a Rosette with Four 
Intersecting Gage Lines 45 Degrees Apart 
As discussed in the preceding section, there is a marked 


advantage in using a rosette with the gage lines located 
as shown in Fig. 6. If the gage lines are designated a: 


Fig. 6 
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shown the strains measured can be denoted by e1, ео, ез 
and e4. It will be seen that e4 and ез correspond to e, 
and e, and ез and e, to e, and es, respectively. 

We can now write 


qe = — (ез — ео)............. WM (35) 


Keeping e4 and ев to designate the general case of strain 
in any pair of mutually perpendicular directions but sub- 
substituting ел, e2, ев and ед for eg, e, and Yay equations 
(11) and (12) become 


ea = М (ea + е) + % (єз — e1) cos 2a 


(e4 — cz) sin 2а............... 


== 


B == К + — МА — 2 
E 8 is РА ы "Ls АЛ КОЛУ ЗЛО (37) 


It will be seen that the first term in each of these 
equations involves strain measurements on only two of 
the four gage lines of the rosette shown in Fig. 6. It is 
possible, however, to bring into the computation the 
measurements on the other two gage lines and thus in- 
crease the accuracy of the result by averaging the errors 
of all four measurements. 

Since сз + e} = e4 + ez we may substitute for 
% (ез + е) in each of these equations, the value 

—(e4 — е) 
4 (ер + еә + ез + e4)*. Since tan 2a = ——________ 

(ез — е1) 
and in this case a is the angle of the principal strains, we 
may also substitute in equations (36) and (37) the fol- 
lowing values for sin 2a and cos 2a which are obtainable 
from direct trigonometric relationships. 


—(e4 — e2) 
sin 2a = Ã—— : 
У (ез — е1)? + (e4 — e)? 

(ез — е1) 


cos 2а = —— — — ———— ———————- 
У (es — e1)? + (e4 — e2)? 


We then have for the principal strains 


еа = 


V6 (е + ез + ез + e) 
cV(es — г)? + (a — e»?] 


[^ (е + e2 + es + ез) 
У (es — e1)? + (e4 — єз)? | 


ел == Y 


The next step is to develop an expression for the 
maximum shear in terms of the strains measured on the 
four gage lines. The general equation for the shear 
strain is 


yas = (ey — es) sin 2a + yay cos 2a 


If the principal strains are in the directions 4 and B as 
in the present case Y45 = 0 and as has been shown, the 
maximum shearing strains will be at 45 deg. from 4 
and B. Since A and B are at an angle « from X and Y 
the maximum shearing strains will be at а + 45 deg. 
from X and Y. Substituting « + 45 deg. for а in equa- 
tion (40) we get 


Ymax = (Cy — ёғ) cos 2a — ys, sin 2a............ (41) 


But ey = €13; €a = ез; and Yzy = —(e4, — e2) 


* In practice, es + e, does not always equal e, + ез because of the human 
dement” handling the gage, unnoticed particles of dirt in the gage holes, or 
the slight error which is present in most gages. е value M (е + et 
ез + е) takes into consideration all four gage readings and reduces the 
error. 
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Therefore : 

Ymax = (€1 — ез) cos 2a + (e4 — еә) sin 2а...... (42) 
Or: 

Ymax = — (ез — е1) cos 2a + (ез — eg) sin 2a 


Substituting equations (37a) and (37b) in (42) 


Ymax = V (eg — €1)2 + (es — ео)?................ (43) 


It will be noted that this same result would be obtained 
by subtracting the values for eg from e4 given in equa- 
tions (38) and (39). 


The Development of Equations for 
Combined Stress 


The conversion of the strain readings into the correct 
values for stress in different directions at the point O 
in Fig. 6 will be the next step. 

A unit tensile stress c, acting in the direction of the X 
axis will produce a unit elongation in this direction equal 
to g,/E, where E is the modulus of elasticity. This - 
stress will also produce a lateral contraction which is 
proportional to the unit elongation in the X direction in 
the ratio of the constant s which is called Poisson's 
ratio. The contraction in the Y: direction will be -ma,/E. 
Similarly a unit tensile stress cy acting in the direction of 
the Y axis will produce a unit elongation in this direction 
equal to o,/E and a unit contraction in the X direction 
equal to -mo,/E. : 

2. If both stresses act simultaneously, the unit elonga- 
tions in the x and y directions will be 


с: Moy 
t= E - К etat teras (44) 
с, moz 
су = Ё - AES Vua da dc ets Reg (45) 
Rearranging, we get, 
е, = eE + me, .............. ................... (46) 
Oy = e,E + mee o o Ыы Ысы йр usn (47) 


Substituting the values for оу and оу and solving for 
оу and oy we have, 


E 


gr. = 


(es + те,) 


1—т2 


Е 


Equations (48) and (49) may be used to determine 
the combined stress resulting from any two strains at 
right angles to each other. To determine the principal 
stresses, the principal strains should be substituted in 
these equations. The principal stresses as already men- 
tioned are the maximum and minimum values of stress 
at the point О in Fig. 6 and are designated as o, and о, 
respectively. Thé maximum stress does not necessarily 
have the greatest numerical value but is highest in the 
positive sense while the minimum stress is lowest. Thus 
the maximum stress could be -2000 and the minimum 
stress -8000 lb. per sq. in. 

The next step is to get equations (48) and (49) ina 
form in which the strains measured on the four gage 
lines can be substituted instead of values of e, and e,. 
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Substituting the values ої the principal strains from 
equations (38) and (39) in equations (48) and (49) 
we get new expressions for the principal stresses o, 
and o,. 


E 
а. = — Ya [Quo es tees + en 


1—т? 


+ v (es — 6D? 4 Gn ео] 


т 
+ — Е (срео + ea + ey) 
2 


— V (ea ер + (ey — e 1) (50) 


Which can be reduced to 


E (1 + m) 
em (и — (ci + es + ew t n) + 
2(1 + m) 


(1 — m) 


У (ез — e)? + (e <a ) (51) 


Similarly 


(1 + m) 
— (ei + єз + сз + с) — 


E Є 
2(1 + m) 


(1 — m) 


М (ез — e)? + (e ==) .. (82) 


The maximum shear stress oY is given as follows where 
G is the modulus of elasticity in shear and equal to 
E/2(1 + m) 

oy — Gey . (53) 


From equation (43) the maximum shear strain is sub- 
stituted in (53) to get 


E 


У (es — e1)? + (e4 — e2)? ... (54) 


{= 
"P^ e F m) 


It was shown that the maximum shear strain due to 
the principal strains was equal to their algebraic differ- 
ence and it will now be shown that the maximum shear 
stress is equal to one half the algebraic difference be- 
tween the principal stresses. 

Subtract equation (52) from (51) 


ionas Vr Em D 
1+m 
Therefore 
E 
L (ou — ov) = а) 
V (es — e1)? + (e — e2)? = ey... (56) 


This always gives the maximum shear stress in the 
plane of the rosette but it will be seen that when o, and 
с, are of the same sign, one half of their difference will 
be less than the quantity V? (0 —o,). This means that 
when c, and oy are of the same sign there is a higher 
shear stress in the body than that in the plane of the ro- 
sette. By assuming the stress in the Z direction (perpen- 
dicular to the plane of the rosette) as zero and applying 
the reasoning developed above this greater "maximum" 
stress can be determined and will be in a plane at 45 deg. 
to the plane of the rosette. 
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The Derivation of Equations for Stress 
in any Direction 
We will now derive the general equation for deter- 
mining the stress in any direction through the point O 
in Fig. 6. 
Using the form of equation (48) 


E 


094 = 


- (ea cp men) 
] — m? 


Substituting values of e, and eg from equations (36) 
and (37) and using 12(e; + e2 + ез + e4) in place of 
(es + е1) 


E 1+m 


= —————— — (е + е» + es + e) 
2( 1 + m) ) ; 3 É 


2(1 — m) 


+ (ез — ер) cos 2a — (e4 — со) sin 2a) 


The values of ei, ез, ез, and e, are the strains measured 
on gage lines 1, 2, 3, and 4 of Fig. 6 by means of a strain 
gage. The readings are taken in dial divisions which 
can be converted to strain in inches per inch by the rela- 
tionship e — Kd where d is the number of dial divisions 
and K is the constant for the gage used. 

The laborious task of converting each deformation 
from dial divisions to units of strain can be avoided by 
the incorporation of the constant K in equation (58) 
and using the notation dı, dg, dg, and d4 to designate 
the number of gage divisions (difference between initial 
and final readings). All of the readings in the rosette 
must of course be made with the same gage. 

Equation (58) then becomes 


KE 
2(1 + m) 


( 1+ т 
20 — m) 


ФА = 
(di + d» + ds + d4) + (da — dı) cos 2a 


— (44 — d») sin 22 ) UU (59) 


This equation can be used to determine the stress at 
any angle « measured positive counter clockwise from 
the X axis. There are certain directions of particular 
interest for which it will be worth while to derive spe- 
cial equations for determining the stress; these are the 
directions of the gage lines in the rosette shown in Fig. 
6. For gage line 1 the augle a = +90 deg. and 2a = 
180 deg. 


KE 
2(1 + m) 
1+ м 
=, (di + da + аз + d4) — (dg — di) ) . (60) 
2(1 — m) 


оу = 


For gage line 2 the angle « = +45 deg. and 2« = 90 deg. 
KE 
2(1 4- m) 
lcm 
(———. (di + d» + аз + ds) — (ds — d2) ) . (61) 
2(1 — m) 
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For gage line 3 the angle « — 0 


KE 
2 
ua m) 


e aa bur cd 
2(1 — m) 


) .(62) 


For gage line 4 the angle « — 135 deg. and 2« — 270 deg. 


KE 


2(1 
a "bs 


gs (4 + de + ds + di) + Ga — d) ) ‚ (63) 
2(1— m) 


Determination of the Direction of the 
Maximum Stress 


From equation (34) we can derive from the measured 
deformations on the four gage lines an expression which 
enables us to determine the angle a which the maximum 
stress o, makes with the X axis. 

This equation is 


—(en — ел) 
tan 2а = ——————— 
(es — ey) 


The right hand side of this equation is a ratio of differ- 
ences in strains which are proportional to corresponding 
dial divisions (difference between initial and final read- 
ings). Therefore we can write 


—(d4 — d2) Е —b 


tan 2a — = 
(da — 41) a 


The angle « is measured positive counter-clockwise 
from the X axis (gage line 3) toward the maximum and 
while the numerical value of the tangent does not depend 
on the algebraic signs of the quantities on the right hand 
side of the equation it is necessary to take the signs into 
consideration in order to locate the angle. Fig. 7 will 
be of considerable help in this regard. The signs of the 
numerator and denominator are indicated on rectangular 
axes and the angle (2а) will fall in the quadrant cor- 


Numerator 
(+) 


Benominator бадои паге 
E + 


TI IV 
Numerator 
C) 
Fig. 7 
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responding to the signs of these two terms. The location 
of the angle « can then be readily determined. 


Working Formulas for Computing all 
Stresses in Steel 


The equations up to this point are all general in that 
they can be applied to any elastic material by substitu- 
tion of the proper elastic constants. When a large 
amount of work is to be done on one type of material 
for which these values are essentially unchanged it is 
advantageous to incorporate the elastic constants in the 
working equations. For high carbon steel the following 
have been extensively used and are as good as the experi- 
mental data can furnish. 


E = 29 x 106 Ib. per sq. in. 
т = 0.3 
Also let (di + d2 + ds +44) = Z, апі (ds— di) = а, and 
(44 — d2) = b and (a? + £2) 


с. 


If these quantities a, b, and c, together with the above 
numerical values for E and m are substituted in equa- 
tions (51), (52), (60), (61), (62), and (63) it is found 
that considerable simplification is obtained. For example 


KE 
—————— = 1115 x 106K 
2(1 + m) 
and 
1+т 
————— = 0.93 
2(1 — m) 


This gives the following working equations. 


Omax = 11.15 x 106K [0.932 + с] ....................... (65) 
Gmin = 11.15 x 106K [0.935 — с] ....................... (66) 
oy = 11.15 x 106K [0.932 — а] ....................... (67) 
og = 11.15 x 10°K [0932 — b] ....................... (68) 
оз = 11.15 x 106K [0.932 + а] ....................... (69) 
oy = 11.15 x 109K [0.932 + Ы] ....................... (70) 


Similar substitution in equation (59) gives the following 
equation for finding the stress in any direction «, meas- 
ured positive counter-clockwise from the X axis (gage 
line 3). 


са = 11.15 x 106K [0.93 + с cos 2a — b sin 2а]........... (71) 


The constant K will vary from gage to gage but when a 
large amount of work is done with one gage this constant 
can be incorporated in the above equations as a fixed 
value (in which case let 11.15 x 106K = K1). 

The maximum shearing stress 


oy = М (omax — Omin) when dmax and gmin are of opposite sign 
бу — М; Omax ОГ М; Omia when they are of the same sign, which- 
ever gives larger numerical value. 


The angle of the principal stress is given by 


—b 


—(d4 — de) f . 
tan 2a = ——————— = — according to Fig. 7. 


(da — 41) a 


(To be continued) 


523 


EDITORIALS 


Our Prize Competition 


Don't overlook the fact that the Railway Mechanical 
Engineer competition for the best articles on ways and 
means of improving mechanical department operations 
or practices to increase production and secure a larger 
use from the equipment and facilities, announced in 
our October number, will close on January 15, 1942. 
We are delighted with the wide interest that has been 
shown in the announcement of this competition. Cer- 
tainly there never was a time when it was more im- 
portant to eliminate waste and lost motion and speed 
up the productive capacity of our transportation sys- 
tem. Mail your article as early as possible and do not 
run the risk of its not reaching us by January 15. 


A Blow to 

Teehnieal Progress 

In this issue is an article describing a box-car design 
recently developed by the Chicago, Milwaukee, St. Paul 
& Pacific, from which 500 cars have been built. The 
car body is a completely welded structure and in its 
design are many unique features. This design is typical 
of the developments which have constantly been taking 
place on American railroads under our system of pri- 
vate enterprise which offers the minimum of restriction 
to the exercise of initiative and ingenuity on the part 
of every group in the field. 

Another article in this issue records the announce- 
ment of the Association of American Railroads of its 
proposed drastic limitation of the number of car designs 
from which orders will be placed by the railroads for 
general service during the present emergency. The an- 
nounced purpose of this proposal is to comply with the 
desire of the O. P. M. so that the latter, in turn, may 
be induced to be generous with the railroads and the 
car builders in their allocation of materials needed to 
effect the proposed increase in freight-car ownership 
to 1,800,000 by October 1, 1942. 

The conflict presented by these two articles is typical 
of the general conflict which must be faced by every 
democracy in time of peril. The strength of a democracy 
is measured by the willingness of its citizens to forego 
the exercise of cherished rights and privileges in the 
face of outside peril, and by their ability to regain the 
exercise of those rights and privileges when the emer- 
gency is over. 

A program of standardization such as that proposed 
by the A. A. R. will simplify the entire problem of pro- 
duction and allocation of steel, which plays so impor- 
tant a part in meeting the rapidly expanding demands 
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of our defense program. It will also simplify produc- 
tion problems of the car builders. To this there will 
probably be little dissent. But there will be much less 
complete agreement that the particular designs pro- 
posed are the best which could be chosen. In defense 
of them it must be said that no set of standards which 
are to be accepted without compulsion can be much 
higher than the least common denominator in the state 
of the art. 

The irony of the situation in which the raliroads find 
themselves is that much of the equipment that will be 
purchased to meet the emergency will be far on its way 
to becoming obsolete before it moves a mile. If the 
cars built now under such a program could be disposed 
of when the emergency is over, their effects would be 
much less disturbing. But they will act like balls and 
chains on the progress of the railroads, preventing, for 
the better part of another generation, their benefiting 
from materials and methods of construction available 
now. 


Get What You Need 
While You Can 


Every railroad officer and supervisor who has any in- 
fluence whatsoever upon the selection and purchase of 
equipment used in the maintenance of motive power 
and rolling stock knows from long experience that the 
best time to get new equipment is when his road is “in 
the black” and the management is receptive to requests 
for the necessary expenditures. When traffic falls off, 
and with it, earnings, the natural inclination of man- 
agement is to curtail expenses, particularly expenditures 
for new equipment the pressing need for which has 
passed. 

There are, under present conditions, several rather 
negative attitudes on the part of railroad men concern 
ing the acquisition of shop equipment which indicate 
that the problem is not being studied as carefully as it 
should be. There are those who assume—erroneously 
in many cases—that because the machine tool and shop 
equipment manufacturers are loaded up with defense 
orders it wouldn't be any use. of thinking about buying 
anything because it couldn't be delivered anyway. So 
why bother? Another attitude is that under the prior- 
ities system—which seems to be a deep mystery to 
many railroad men—the O. P. M. wouldn't let a rail- 
road have a machine or a tool if it needed it the worst 
way. Both of these, and many other, similar assump- 
tions are wrong in so far as many of the things the 
railroad shops need are concerned. 


Railway Mocha aa Бао 


Of all ef the negative thinking on the part of railroad 
men that by those who fail to recognize that the rail- 
roads are in themselves a defense industry, vital to the 
success of the entire defense program, is the most short- 
sighted of all. 

Certainly, many of the machine tools that a railroad 
uses are also needed by defense industries engaged di- 
rectly in the production of munitions for the Army and 
the Navy. It is but right that these needs should be 
met as quickly as possible and the established govern- 
ment agencies are set up to see that this is done. But, 
there are many other types of equipment not as dras- 
tically needed by defense industries on which railroads, 
or industry, can get surprisingly satisfactory deliveries 
—for these times. 

These things being true we raise the question: “How 
do you know what you can or can not get if you haven't 
made any efforts to get it?" To the man who assumes 
that the manufacturer can not deliver: *How can you 
be sure what and when he can deliver if you make no 
effort to find out?" To the man who assumes that a 
railroad cannot get a priority rating high enough to be 
of any value we say: "How do you know what rating 
you can get if you haven't made formal application for 
a rating?" Information that comes to us day by day 
offers convincing evidence that many people in re- 
responsible positions in the railroad industry are not 
'too well posted on ways and means of getting the things 
that are badly needed to maintain the high standard of 
rail transportation which has so far enabled the indus- 
try to break many all-time records. 

For almost 10 years the railroads did very little in the 
way of a program of shop modernization with the result 
that when the present emergency stimulated rail traffic 
and started putting the pressure on the shops the equip- 
ment in most of these shops, judged by the average age 
of all shop units, had reached an all-time low point in 
the scale of obsolescence. It is true that many shop 
tools have enjoyed a service life in years somewhat be- 
yond that reasonably to be expected in other industries, 
mostly because the usage, in machine-hours, for ex- 
ample, in the railroad industry has always been much 
lower than in many other industries. That is why a 
30-year-old machine may, in some cases, be in reason- 
ably good condition, from a mechanical standpoint, and 
still be obsolete from a production standpoint because 
it can't compete with a modern machine. 

A next important factor is that for the past year the 
shops have been working under pressure and machine 
tools and other shop equipment have been in service 
one to three full shifts each day. At the present rate 
of use more of the service life of many shop units will 
have been used up in the current two-year period than 
would ordinarily be used in from six to eight such years 
as 1935 or 1936. All of this points to the fact that 
railroad shops are going to need new tools and shop 
equipment in from six months to two years from now 


more than they have ever needed them in the past 20 | 


years if for no better reason than that they are wearing 
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out already obsolete equipment at a faster rate than at | 
any time in that period. 

There may be those who feel that because deliveries 
are slow and prices are higher this is not the time to 
order the equipment that will soon be needed but we 
would like to pay our respects to the railway officer 
whose present practice shows that he faces a situation 
realistically. His decision is that he will now place 
orders for needed equipment under the most favorable 
terms possible with the full knowledge, born of years 
of railroad experience, that if he waits until prices are 
lower and deliveries are shorter it will probably be be- 
cause the time will have come when business has fallen 
off and, to use his own words, “Then try and get the 
management to approve an А. F. E.! No, I'll take 
mine now while the getting is good." This, it seems 
to us, is a good policy for railroad men to adopt and 
for manufacturers to recognize. Early reports of shop 
equipment purchased during 1941 indicate that this par- 
ticular officer was not alone in the application of such 
a policy. 


Free Smokes 
For Broken Reeords 


According to “Steel in Defense,” a monthly leaflet pub- 
lished by the American Iron and Steel Institute, one 
steel mill in the Pittsburgh district has established the 
practice of passing the cigar box around each time any 
of its mill crews or departments sets a new production 
record. During June, July and August, so many new 
records were hung up, mostly on defense orders, that 
the company had to deal out 40,925 cigars, 16,450 packs 
of cigarettes, 500 stogies, and 192 packs of chewing 
tobacco. Non-smokers and non-chewers among the 
men divided up 339 Ib. of candy. 

The purpose of mentioning this practice of one of the 
steel. mills is not necessarily to suggest that railroads 
can or should adopt the idea and distribute tobacco in 


‚ опе form or another as an incentive for breaking pro- 


duction records at railway locomotive shops, car shops 
and engine terminals. Vital as is the need for steel 
today, however, is it not a fact that rail transportation 
occupies a position of even greater importance in our 
scheme of industrial production and national defense 
than does the manufacture of any single commodity ? 
Assuming that this question is answered in the affirma- 
tive, as indeed it must be, is it not highly essential to 
increase the efficiency and stimulate production in every 
department of railway operation, including particularly 
the mechanical department which has the important re- 
sponsibility of keeping cars and locomotives in condition 
to handle the nation's traffic safely and satisfactorily at 
all times? 

Railway equipment-maintenance practices are pretty 
well standardized and doubtless some shops and engine- 
houses could be found throughout the country which 
have not benefited by the installation of a single new 
machine tool, or possibly even a new idea, in several 
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years. It may be said with equal certainty that no shop 
or enginehouse has been so successful in securing im- 
proved machinery and installing new methods that no 
further improvement is possible. Obviously, the pres- 
ent would be an excellent time for railway mechanical 
officers and shop supervisors to take an inventory of 
their maintenance facilities as regards both tools and 
personnel and see what can be done to improve both. 
One constructive step would apparently be to stimulate 
healthy competition between individual shops on the 
same railway to the fullest extent practicable and also 
to set up in each shop and sub-department measuring 
sticks by which its weekly or monthly performance can 
be checked with previous records, weak points in the 
equipment or organization discovered and more or less 
continuous improvement secured. Fortunately, well- 
developed campaigns of this nature are already produc- 
ing good results in the progressive mechanical depart- 
ments of a number of railways, so general information 
regarding what needs to be done and what results may 
be expected is not difficult to obtain. 

As pointed out in these columns many times before, 
the importance of the human reactions in any program 
of shop improvement can hardly be overestimated. In 
considering plans for increased output, reduced loco- 
motive or car days in shop and reduced unit repair 
costs, it is obvious that every means should he ex- 
hausted to attract the interest of the shop men who 
actually do the work and give them definite incentives, 
not necessarily to work harder, but to eliminate waste 
effort, use their heads to save their backs, develop all 
possible short cuts which can be put in effect without 
sacrifice of quality workmanship and increase their in- 
dividual and group efficiencies. 

The charge is often made with some degree of jus- 
tification that railway shop operations are pretty much 
"cut and dried," often dirty and seldom mentally stim- 
ulating to the men in overalls who do essentially the 
same kind of work, day after day. Admitting the essen- 
_tial difficulty of the job, why would it not be possible 
to visualize and dramatize such operations as the fitting 


of locomotive driving rods, washing out boilers, or re- - 


pairing car trucks and show how, without this work, 
it would be impossible to feed or clothe the nation, or 
even move the guns, armament and troops needed for 
its defense? Railway men are not less aggressive, less 
progressive or less patriotic citizens than those em- 
ployed in steel mills, once their imaginations are 
aroused, and it is definitely the responsibility of railway 
mechanical managements to develop and seize upon 
every new idea which promises to impress equipment 
maintenance forces with the vital importance of their 
work, especially in the present emergency, and encour- 
ages them to greater individual efforts in its perform- 
ance. 

If "smokes" are needed to put railway shop and 
enginehouse forces on their toes, smokes they should 
have! If some other idea apparently will produce bet- 
ter results, it should be developed and put into effect 
without delay. 
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Why Were They Honored? 


A most unusual series of events took place early last 
June, when three universities in widely separated parts 
of our nation, bestowed honorary degrees upon the 
heads of three railway mechanical departments. 

On June 6, George McCormick, general superin- 
tendent motive power of the Southern Pacific Company, 
was given the honorary degree of Doctor of Engineer- 
ing by his Alma Mater, Texas Agricultural and 
Mechanical College. Three days later Frederick W. 
Hankins, assistant vice-president of the Pennsylvania 
Railroad, was given the honorary degree of Doctor of 
Science by Bucknell University. On June 11, K. F. 
Nystrom, mechanical assistant to the chief operating 
officer of the Chicago, Milwaukee, St. Paul & Pacific, 
was awarded the honorary degree of Doctor of Engi- 
neering by Marquette University. 

Such things do not just happen. Degrees of this 
kind are not distributed carelessly. It is quite unusual, 
also, for such honors to be bestowed upon railway 
mechanical department officers. Why were these three 
men selected? What qualities do they possess; what 
have they accomplished to merit this distinction? 

The Railway Mechanical Engineer will attempt to 
answer these questions in a series of three rather inti- 
mate articles about these men. The first one, in the 
order of the date of the Commencement exercises, will 
appear in our next, or January, 1942, issue, and the 
other two in consecutive issues. We know that they 
will be an inspiration to all of the officers of the mechan- 
ical department, and particularly to the younger men 
who are starting in at the bottom of the ladder and are 
striving to improve themselves, so that they may quality 
for greater recognition and advancement in the days 
to come. 


New Books 


MANUAL OF ORDINANCES AND REQUIREMENTS IN THE 
INTEREST OF AIR POLLUTION, SMOKE PREVENTION 
AND FUEL COMBUSTION. 176 pages, 6 in. by 9 in. 
Bound in paper. Official publication of the Smoke 
Prevention Association of America, Inc., 139 North 
Clark Street, Chicago, Ill. Price, Sixty Cents. 


This manual includes information for those interested 
in eliminating smoke and air pollution in our towns and 
cities. It includes a model smoke abatement ordinance. 
The greater part of the book is devoted to the proceed- 
ings of the thirty-fifth annual convention of the Smoke 
Prevention Association. Of special interest to rail- 
roaders are papers on Cyclone and Anderson Front 
Ends for Locomotives—Spark Arresters Without Net- 
ting by Leslie R. Pyle, Locomotive Firebox Company; 
Railroad Smoke Problems and Stoker Firing by Sam- 
uel A. Dickson, fuel supervisor, Alton Railroad ; Grate 
Design and Its Influence on the Burning of Fuel and 
on the Abatement of Smoke by J. W. Hulson, presi- 
dent, Hulson Grate Company; and Abating Locomo- 
tive Smoke in Chicago by A. Deutch and S. Radner. 
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Standard Locomotives 
For American Railways 


To THE EDITOR: 

Standard locomotives have long been a favorite theme 
of those who believe that regimentation is synonymous 
with efficiency. Projects for the complete standardiza- 
tion of steam locomotives can be traced back as far as 
1840. While the earliest schemes were put into effect 
in England, three other countries, the United States, 
Germany and British India have engaged in the practice 
most extensively. 

If the benefits sought from the standardization of loco- 
motives are to be obtained, it is obvious that the standard 
designs must remain essentially unaltered during a con- 
siderable period of time. A study of locomotive history 
will reveal that the normal progress of railway mechanical 
engineering has permitted extremely few standardization 
programs to-survive more than six or seven years with- 
out drastic modification. In some instances, standard 
locomotives have become obsolete within five years after 
completion of the first drawings. Sooner or later, those 
railroads which have adhered most rigidly to standard- 
ized motive power have found that their locomotive stock 
has failed to keep pace with that of other companies who 
have pursued a free course. 

Present-day advocates of standardization place great 
emphasis upon results achieved in Germany during re- 
cent years. The program in effect in that country since 
1925 is the culmination of a series of standardization 
schemes, the first of which was adopted in Prussia in 
1876. The existence of these earlier schemes did not 
prevent the accumulation of 210 different classes of loco- 
motives on the German railways by 1920. The present 
work has been carried out with characteristic Teutonic 
thoroughness and, incidentally, with much blaring of 
trumpets. Like everything else so far promoted by the 
Third Reich, it is an “unqualified success.” 

But if one studies the German locomotives very closely, 
he soon discovers an unusual amount of elasticity in the 
present standardization program. A half dozen new 
types have already been added to the sixteen originally 
planned for use on the standard gauge lines. The details 
of individual types have also been considerably altered 
from time to time. Consider, for example, the 4-6-2 
type fast passenger locomotives. Between 1925 and 
1938, no less than twelve different groups of “Pacific” 
type locomotives were built for the Reichsbahn. Each 
group consisted of anywhere from ten to one hundred 
locomotives. Most of them bore a close superficial re- 
semblance to one another, but there were fundamental 
differences in cylinder arrangement and internal boiler 
design, and many vital parts were not interchangeable. 
Few will need to be reminded that maximum inter- 
changeability of parts is the keystone of any standardiza- 
tion plan. 

"Whether or not standard locomotives should be gen- 
erally adopted in America would appear to be a rela- 
tively simple problem. Only one question need be asked. 
Has the orthodox steam locomotive finally reached the 
point where no further improvement in design or con- 
struction is possible? If the answer is in the affirmative, 
then the time is ripe for a comprehensive standardization 
program. If, on the other hand, it is agreed that the 
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steam locomotive has not yet attained finality, then it is 
still possible to correct a motive power situation which 
has been aptly described as a "riot of individuality," 
without simultaneously stifling the march of progress. 
The much discussed consolidation of American railroads 
into a small number of large systems, each with its own 
independent, able and wide-awake mechanical depart- 
ment, would result in the purchase of locomotives in far 
larger groups than at present, with a consequent ultimate 
reduction in the number of designs in service throughout 
the country. At the same time, the element of competi- 
tion which has assisted in the development of the best 
motive power in the world would be fully retained. 

The foregoing discussion has been confined entirely to 
the steam locomotive. Other forms of motive power 
have been purposely omitted, because it is felt that no 
informed individual would seriously propose the stand- 
ardization of either electric or Diesel locomotives at this 
stage of their evolution. 

W. T. HOoECKER. 


First Bend in Vertieal Vee — 
A Difference of Opinion 


To THE EDITOR: 

The November issue of the Railway Mechanical Engi- 
neer has on page 491 an answer to a question about the 
first bead in a vertical vee weld using a coated electrode. 

It is my belief that the answer is very misleading. 
There is no reason, except lack of knowledge about how 
to manipulate, why the first bead in such a weld should 
look like a “bunch of grapes" or have laps and slag in- 
clusions. It is perfectly possible to make a completely 
sound weld "'vertical-up" with a flat smooth face by 
using the proper electrode and procedure. 

A “vertical-down” bead will usually have a very good 
appearance but if it does not have holes it will be un- 
usual; but what is worse, it will not have proper pene- 
tration. Even a skillful welder who can make an excel- 
lent “vertical-up” bead will not obtain comparable pene- 
tration in a down bead. We feel that penetration is 
extremely important and this is especially true of the 
first bead. 

We have made a good many tests in our laboratory 
with "vertical-down" beads using many types of elec- 
trodes and we have obtained neither satisfactory penetra- 
tion nor soundness. It is practically impossible to elim- 
inate pinholes in this procedure. 

The only reason for commenting on this item is that 
we think unsatisfactory welds will result from the use of 
*vertical-down" beads. Practices that lead to unsatis- 
factory results may lead to more restrictions on welding 
and there are already too many restrictions that cannot 
be justified. : 

I would suggest that the one who asked for the in- 
formation have his foreman request the company furnish- 
ing the electrode he is using to send an instructor to 
show him how to make a “vertical-up” bead. All elec- 
trode manufacturers have such men available and nor- 
mally are anxious to cooperate. 

L. E. GRANT, 


Metallurgical and welding engineer 
C. M. St. P. & P. 
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Improved Method for Checking 


Alignment of Running Gear” 


Part Ii 


"Tue alignment of driving wheels, engine trucks and 
trailer trucks is one of the most important functions of 
the back shop and has a profound effect on the avail- 
ability and maintenance cost of the locomotive through- 
out its life. These parts are basic elements of the loco- 
motive and its successful operation is dependent upon 
their proper adjustment and condition. 

Improper alignment results in many chronic defects 
which increase the time the locomotive is held out of 
service for repairs and which increase maintenance cost. 
Some of the most common defects resulting directly from 
improper alignment are: Locomotive does not track 
evenly and runs to one side causing uneven wear of tires 
and wheel flanges; chronic overheating of main journals, 
crank-pin bearings and truck journals; excessive and 
uneven wear of hub liners, hub faces and journal bearings 
and excessive wear on crank pins and rod bushings. 

There are other defects which may result indirectly 
from improper alignment for which the causes are not 
always readily apparent and are often difficult to de- 
termine. H 

The main frames are the foundation of the locomotive 
and it is extremely important that they be square within 
reasonable limits and that any slight irregularities be 
known and compensated for in the alignment of the 
drivers and trucks. Such conditions can be checked 
and corrections made only in the backshop where tools, 
facilities and time are available for performing the 
work in a proper and accurate manner. 

There are several methods in use for checking align- 
ment and squaring frames, practically all of which have 
some good points. The practice described here includes 
the best features of the several methods, is applicable 
to all types of modern locomotives and is as simple as 
possible consistent with producing accurate results. 


Method of Procedure 


The work of aligning driving wheels, engine and 
trailer trucks and laying off shoes and wedges may be 
classified into eight principal operations as follows: 
square and check the main frames for alignment; check 
the alignment of cylinders in relation to main frames; 
locate and square main centers; lay off shoes and 
wedges; check driver lateral to determine the thickness 
of the hub liners on the boxes; square and check the 
alignment of the engine truck; square and check the 
alignment of the trailer truck and tram the locomotive 
after the drivers are applied and make final check of 
alignment of axles, wheel centers and tires. 

If these operations are correctly performed and the 
necessary corrections made for irregularities found, the 
locomotive will be properly lined and squared when it 
leaves the shop and should be free of the troubles result- 
ing from improper alignment. 


," Abstract of a report presented at the annual meeting of the Locomo- 
tive Maintenance cers Association at the Hotel Sherman, Chicago, 
September 23-24, 1941. 

Т Part II will appear in the January issue. 
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Fig. 1—Arrangement of the various tools used in checking locomotive running gear 
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Fig. 2—Bracket for supporting the straight edge and a detail of the 
long straight edge 


side faces of that member, and is designed to allow 
lateral adjustment of the straight edge. 

The straight edges are set parallel to the frame on 
each side by means of spacer, or gauge, blocks at points 
A and B (Fig. 1) and are then clamped in the brackets. 
Next, measure distance between the outside edges of 
the two straight edges at A and B. If the distances are 
equal the frames are parallel. 

If these distances are not equal, set each straight edge 
in at the wide end, an amount equal to one half the 
difference, so that the distances are equal. The straight 
edges are then parallel and are parallel to the mean 
center line of the frames. This operation is especially 
important. 

Measure the distance from the outside edge of each 
straight edge to the outside face of the fame at each ped- 
estal jaw. If all of these measurements on one side 
are equal, the frame is straight on that side. If they 
are not equal the frame is bowed, or sprung. These 
measurements are used to determine the thickness of 
the driving box hub liners required to obtain the proper 
alignment of driving wheels. ` 

To check the frames for squareness, set the head of a _ 
long T-square against the outside edge of one straight 
edge with the blade extending through the pedestal to 


TC 
I 
| 
! oN Tram Proof 
| ~~ Mark 
s 1 x 
a 
1.3 [d k-o bib ocu E eris лань "I 
1 t ^ 2221. ч 
і TramProof 16-7 1 
Vo eun 77 "Use tram ?6" long | 
7 1 
х. 


Fig. 3—T-square and try-square 


SQUARE AND CHECKING MAIN FRAMES 


The proper basis to work from in checking and align- 
ing the main frames is the mean center line of the frames 
themselves since they are the foundation of the locomo- 
tive and eontain the rigid wheel base. This basis is 
more satisfactory than others, including the fishtail tram 
or center lines through cylinders extended to the rear 
pedestals, as, with modern locomotives having a long 
wheel base and heavy frames, the chances of error are 
less and the results obtained are therefore more accurate. 

Preparatory to checking, the main frames should be 
assembled complete with cylinders, cross-ties, center 
casting, rear-end cradle, etc. They should be set level 
and supported in such a manner that the pedestal jaws 
are not sprung when the pedestal binders are removed. 
All frame surfaces at the pedestals should be clean and 
smooth as these are the primary working surfaces from 
which the check is made. The pedestal binders should 
then be fitted and applied. 

The checking should be done from two long straight 
edges set parallel to the frames on each side as shown 
in Fig. 1. They should be supported by suitable brack- 
ets in sufficient number to prevent sagging. A detail 
of the bracket used is shown in Fig. 2. It is clamped to 
the top rail of the frame, bearing on the top and out- 
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the straight edge on the opposite side, as shown at С 
(Fig. 1). Move the T-square against the faces of the 
pedestal jaws. The frames are square if these faces 
bear evenly against the edge of the T-square across their 
entire width. Reverse the T-square and re-check. The 
check should be made at each pedestal. 

The alignment of the engine-truck center, radius-bar 
pivot, trailer-truck pivot, trailer-truck rocker plates, 
draw-bar pin hole and the rear buffer casting should be 
checked by means of a wire, D-E, shown in the side view 
of Fig. 1, stretched taut below the frames, on the center 
line. The wire should be located on the center line 
of the frames midway between the outside edges of the 


CHECKING ALIGNMENT OF CYLINDERS 


It is important that the cylinders be in proper align- 
ment relative to the main frames. The center lines of 
the cylinders should be reasonably parallel to the center 
line of the frames and the correct distance therefrom. 

This should be checked by running a wire center line, 
F-B, (bottom view, Fig. 1) through the bore of the 
cylinder and extending to the rear pedestal. Attach- 
ment at the rear pedestal should be made by means of a 
wire centering device, the detail of which is shown in 
Fig. 4, clamped to the binder. 

The lateral alignment of the cylinder bore is checked 
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Fig. 5—Laying off shoes and wedges 


straight edges at А and B. The location of this wire is 
accomplished by means of a plumb line from a T-square 
across the straight edges at A and B. The plumb line 
is set to the mid-point on the T-square, extending down- 
ward to the wire. In this case, particular care should 
be taken to see that the frames are cross leveled and 
that the T-square, across the straight edges is level. 

The alignment of the various points mentioned above 
should then be checked with reference to the wire center 
line by means of plumb lines. This will also provide 
for checking the alignment of the front extension and 
the rear frame cradle. If the centers of these points, 
such as the engine- and trailer-truck centers, draw-bar 
pin hole, rear buffer casting, etc., coincide closely with 
the wire center line, they are in correct alignment. If 
not, they are off center or the frames are sprung. 

The location of the trailer rocker plates should be 
checked by marking their centers and checking the dis- 
tance to the wire center line, which should be equal 
on both sides. Check the distance between the rocker- 
plate centers which should closely equal the drawing 
dimension. The tram distance between the trailer pivot 
center and the centers of the rocker plates, as shown. 
should be equal on both sides and should be the same 
as the drawing dimension. 

It will be noted that, in the method described, all 
checking is done with reference to the outside edges of 
the long straight edges which are set parallel to the 
mean center line of the main frame. This common basis 
for all checking operations reduces the chances of error 
and provides more accurate results than is possible when 
different bases are used for the various operations. 

Details of the long straight edges and the T-square 
used in this operation are shown in Fig. 2 and Fig. 3. 
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Fig. 6—Details of the back-gage 


by measuring the distance of the wire center line from 
the outside edge of the long straight edges at A and B 
and from the outside face of the frame at A. The for- 
mer distance should be equal at both locations and the 
latter should agree with drawing dimensions within 
reasonable limits. It is important that the cylinder 
center lines be parallel to the straight edges which are 
parallel to the center line of the frames, as the straight 
edges are used in locating and squaring the main centers. 

The vertical alignment of the cylinder bore is checked 
by placing straight edges across the top of the frames 
at A and B and measuring the distance between the 
lower edge of the straight edge and the wire center line 
at each location. These distances should be nearly 
equal and should also agree with the drawing dimension. 


LOCATING AND SQUARING MAIN CENTERS 


The main centers are the points from which all other 
driving box centers are located and from which the 
shoes and wedges are laid off. This controls the align- 
ment of the driving wheels. Therefore, the proper loca- 
tion of the main centers and their squaring with the main 
frames and cylinder center lines is very important. 

To perform this operation, set a T-square across the 
long straight edges, through the main pedestals, as shown 
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at G (Fig. 1). The front edge of the T-square should 
be set back from the shoe face of the pedestal a distance 
equal to the thickness of the shoe plus one half the 
width of the driving box, as shown on the box drawing. 

If the frames are square, and with the head of the 
T-square set tight against the outside edge of the long 
straight edge, the distance from the front edge of the 
T-square to the pedestal face will be the same on both 
sides of the frame. If the frames are not square and 
the T-square is set to the correct distance from the ped- 
estal face on one side, the distance on the opposite side 
will not be equal. In this case, move the T-square for- 
ward or back, as the case may be, one half the difference, 
so that this distance on both sides is equal, and clamp 
the T-square to the long straight edges with C-clamps. 

Scribe a base line on the outside of the frame above 
the main pedestal a convenient distance from the top, as 
shown in Fig. 1. Set a try-square (shown at the right 
in Fig. 3) with one leg on top of the frame and the 
other leg extending downward with one edge against 
the front edge of the T-square. Where this edge of 
the try-square crosses the base line, prick-punch a point 
P. This is the correct location of the vertical center line 
of the main boxes, properly squared with the mean 
center line of the main frames and cylinders. Reverse 
the T-square and re-check. 


LaviNc Orr SHOES AND WEDGES 


In laying off shoes and wedges the vertical center 
lines of the driving boxes, other than the main, are lo- 
cated from the main centers P (Fig. 1), which have pre- 
viously been properly located and squared. This is done 
by first extending the base line through point P to all 
pedestals and then locating all other centers from P by 
means of trams set to actual side-rod length, which 
center points are then marked on the base line with a 
prick-punch, as shown in Fig. 5. 

Apply the shoes and wedges solidly against the ped- 
estal faces, holding them in place by means of turn- 
buckles. Then lay off main shoes and wedges from the 
main center point P, as shown in Fig. 5. When this 
has been done the other shoes and wedges are laid off 
from the centers marked on the base line and from the 
main shoe and wedge points as shown. 

The points marked on the outside faces of the shoes 
and wedges should be transferred to the inside faces by 
a back gage, the details of which are shown in Fig. 6. 

After machining, apply all shoes and wedges to the 
pedestals to check the box fit and see that the shoe and 
wedge faces are parallel and in line with those of the 
opposite side of the frame. 


Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department ts open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not 
be disclosed when request is made to that effect.) 


Applying Heavy Deposits 
On First Pass 


Q.—When brazing pistons, link blocks and many other parts 
that require a depth of bronze deposit I find I have to make 
several passes to reach the desired thickness. Is there a way to 
gain this thickness on the first pass? 
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A.—The easiest way to acquire a heavy deposit of 
bronze on such parts is to place the part to be brazed in 
such a manner that it presents an angle or side-hill 
effect to the welder—about a 45-deg. angle is sufficient. 
When brazing link blocks or similar parts that are to 
be laid out after brazing, it is advantageous to have a 
square edge on the bronze deposit. Brazing a ¥4-in. wide 
strip up both sides of the part first will aid in doing 
this and also makes it simpler to fill in the center to 
the desired depth. 


Rebuilding 
Brake Beam Ends 

Q.—It is standard practice in many shops to rebuild the ends 
of brake beams, brake hangers, and other worn parts. Can 
this be done so that subsequent machining or filing is not needed ? 

A.—Brake hangers, brake beams and other similar 
parts can be rebuilt so that no machining is needed. Be- 
fore attempting these operations secure a bushing similar 
to the one that will be used on the part. There is usu- 
ally a shoulder worn on brake-hanger posts and the ends 
of the brake beams that will give the welder a fair idea 
of the amount of metal needed to bring the part back 
to size. When an area some 2 in. sq. is welded slightly 
above the required amount, the welder hammers this until 
the test bushing slips over easily. This same process is 
carried out until the part is completely welded and ham- 
mered to size. s 


Holding the Metal in 
A Heavy Weld 

Q.—Some welders have trouble holding bronze in the V when 
brazing on heavy work such as cylinders or locomotive frames. 
What can they do to improve their technique in an application 
of this kind? 

A.—The ability to hold large puddles of molten bronze 
in the V when brazing on heavy work comes with years 
of experience. This seems to be the only way of de- 
veloping this aptitude. 

A substitute method can be used. A number of strips 
of tank steel are cut 94g in. thick by 34 in. wide and of 
a length suitable to reach to a point at least an inch on 
each side of the V. The pieces are bent to conform with 
the outside of the desired reinforcement. After the 
bronze weld is started, an assistant holds one of the 
strips across the V, the welder then fills the dam full 
and applies another strip, this one is filled and this carried 
on until the weld is complete. This method controls the 
bronze and keeps a quantity of expensive bronze off 
the floor. 


Renewing Worn Lugs on 
Driving-Box Cellars 

Q.—What method of repair do you suggest for worn and 
broken out grease cellar lugs on locomotive driving boxes? 

A.—There are several ways of repairing worn out lugs 
on driving boxes. A simple and effective method is by 
cutting the worn lug through with the cutting torch—if 
the lug is worn through this is not needed. Place two 
narrow strips of asbestos paper in the bottom of the 
cellar pin hold and insert a new cellar pin. Heat one 
side of the remaining lug with the welding torch and 
hammer it over the cellar pin. The other side of the 
same lug is treated in a like manner. All that is needed 
is to build the lug back to the original thickness with 
a good grade of steel rod. When the welding is com- 
pleted hammer the lug into shape and strike the cellar 
pin a couple of good sharp blows, the asbestos paper 
will crumble and free the cellar pin so that it can be 
removed easily. This method leaves the right amount of 
clearance for the cellar pin. 
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Jim Evans, the roundhouse foreman, put a gang of laborers at work gathering and loading scrap 


GOLD 
Is Where You Find It 


Ir started before Japan snagged her 
sheepskin and let the wolf hair show. The 
United States was sending airplanes to 
China and scrap iron to Japan to shoot 
them down. Junk dealers became so busy loading scrap 
they didn’t have time to go get their relief checks. All 
of them bought new automobiles and some of them found 
it more profitable to bale their old jalopies along with 
other compressed cars than to trade them in. Maybe 
at that they are less dangerous when molded into shells 
than running around on the highways. 

Railroads took advantage of the booming market and 
started loading scrap fast as it could be gathered and 
gondolas spotted. Everything that looked like scrap and 
some that didn’t was loaded and shipped. In some places, 
hot wells were dredged for ''killed" pins, bushings, and 
other metal that might be found in them. 

The S. P. & W. was no exception. At Plainville, as 
at other points on the railroad, Jim Evans the round- 
house foreman, put a gang of laborers at work gathering 
and loading scrap and kept them at it until even the 
division storekeeper couldn’t have found enough scrap 
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by 
Walt Wyre 


metal to make a sinker for a fishing line. 

In the meantime, England was yelling 
for more guns, more airplanes, more 
ships, and more of everything else that 
might be used to convince Hitler that writing a book is 
one thing and making boasts come true another. The 
U. S. decided we might need a couple of guns and planes. 
too. The result was that storekeepers for once had an 
airtight alibi for material shortage. 

One day Jim Evans was in the roundhouse office try- 
ing to decide whether to use the 5094, that had a badly 
cracked cylinder casting, or the 5087, that was long 
overdue for the drop-pit, to pull an eighteen-car soldier 
train, when machinist Jenkins came into the office. Jen- 
kins does the machinist welding in the shop at Plainville. 

“Say, Mr. Evans," the machinist said. “Ме havent 
got enough bronze to build up all of the driving boxes 
for the 5093." 

“Did you try the storeroom?" Evans asked. 

“Yes, sir,” Jenkins replied. “I got all they had. 
There’s still only about half enough. Do you want me 
to start on them?” 
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“Just a minute." Evans rose and walked over to 
the roundhouse clerk's desk. “Tell the despatcher we'll 
use the 5094 on that soldier train. Now, Jenkins, let’s 
go see what we can do about those driving boxes." 

The foreman and machinist walked through the round- 
house and to the welding booth in the machine shop. 
“That’s all of the bronze rod there is." Jenkins pointed 
to a pile of half-inch square bronze electrodes. 

Evans shook his head and they both stood looking at 
the stack of electrodes. No argument about it, there was 
only about half enough to do the job. 

“Well,” Evans said, “we might cut some horse shoes 
out of boiler steel and weld them on the hub ends of 
the driving boxes. That would save enough bronze." 

“Yeah,” Jenkins commented, “if we had the boiler 
steel." 

“Guess you are right," Evans said. “We haven't even 
got steel for the boiler side sheets yet. Say, that gives 
me an idea! Let's go to the roundhouse." 

The two men walked into the roundhouse where the 
5093 stood looking very much torn down without drivers. 
The two badly corroded side sheets were lying on the 
floor beside the trailer wheels. 

“That should do it," the foreman said half to himself. 

“You mean use them?” Jenkins asked. 

“Why not? The staybolt holes make them so much 
the better. You can weld right through the holes on to 
the driving box, then build up over the steel with bronze 
for a bearing surface. Let's try it." 

In the afternoon Evans went to the machine shop to 
see how Jenkins was getting along and found the scheme 
working nicely. Not only was he saving bronze but also 
doing the job in less time than usual. 

From the machine shop Evans went to the storeroom 
to see if some hoped-for material, including four cross- 
head gibs, had arrived. It hadn't, and the foreman left, 
talking to himself. He stopped in the machine shop to 
look at the badly worn gibs. He knew by experience 
that building them up with babbitt wasn't usually satis- 
factory. It just wouldn't stay in. 

Suddenly he turned and walked over to the welding 
booth. “Say, while we are experimenting, let's try some- 
thing else," he said. “Come over here.” 

They walked over to where the gibs lay and squatted 
down on the floor as though getting ready to start a 
crap game. "Look here,"—the foreman pointed to a gib 
—"build up each end with acetylene bronze to make a 
sort of dam, then weld a piece of front end screen in 
the bottom of the gib and have the coppersmith fill up 
between bronze with babbitt. The front end screen will 
reinforce the babbitt. Then we'll plane it to fit." 

“Looks all right," the machinist commented. 

That idea worked even better than Evans had thought. 
'The gibs thus repaired ran better, particularly on worn 
guides, than did new ones. Evans was well pleased with 
himself when he left the machine shop and went to the 
roundhouse office, but John Harris, the roundhouse clerk, 
smothered the foreman's good humor with a verbal 
blanket soaked with ice water. 

“Despatcher just called," Harris said. “Не wants an 
engine quick to send to pull the soldier train. The right 
cylinder fell off the 5094 and scattered all over the right 
of way." 

“Гуе been trying to get a cylinder casting for over 
two months," Evans said dolefully. “Tell the despatcher 
we'll send the 5087." 

After Evans had arranged for the 5087 to leave, he 
went to the storeroom to find out if there was any hope 
of getting a cylinder casting soon. There wasn't, and 
Evans left feeling like he would have to stand on tip-toe 
to look a snake in the eye. 
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Next day Evans was talking to H. H. Carter, master 
mechanic of the Plains Division, about the situation. 

""There's no use trying to rush a new cylinder cast- 
ing," Carter said. ""There's an old casting off the 5091 
at Sanford. It's pretty badly cracked. If you can figure 
out any way to patch it, we might use it on the 5094. 
I'll wire them to ship it to us." 


А rrer Evans figured out a method of building up the 
hub ends of the driving boxes for the 5093, it wasn't 
long until they were ready to put the wheels under the 
engine. Steel for the side sheets arrived at about the 
same time. Everything was going along very nicely 
until they were ready to put the bolts in the crank arm 
and discovered that there were no bolts and no suitable 
material at hand for making them. The way it turned 
out, the stores department did Evans a good turn by 
not having the bolts. 1f they had, the foreman might 
not now have nearly two hundred feet of good quality 
round steel 134 inches in diameter. Evans wasn't look- 
ing for crank arm bolts when he stumbled on the steel. 
He was looking for something to use for making a shaft 
for a 5 hp. motor. The motor bearing had been run dry 
of oil, causing the bearing to burn and score the shaft. 
They had new bearings for the motor, but if the shaft 
was turned the bearings wouldn't fit and it was a case 
of making either a bearing or shaft. The foreman, hope- 
ful as a prospector looking for gold, went to the water 
service shop and found the shop locked. 

“The water service men are at the north well," a 
laborer told Evans. 

Still hopeful, the foreman walked up to the wheel house 
and found two water service men and a helper installing 
a new pump in the well. He asked one of them about 
material for the motor shaft. 

"No," the water service man replied, "I don't know 
where you could find anything like that if the storeroom 
hasn't got it. We haven't got anything in the water 
service shop." 

Evans turned to leave and suddenly stopped like a 
bird dog that had unexpectedly discovered a covey of 
quail. "What's that?" Evans pointed to a pile of round 
steel shafting stacked against the wall. 

“That’s the shaft out of the old pump,” the water serv- 
ice man said. 

“What are you going to do with it?" Evans asked. 

"Oh, scrap it, I guess," the water service man said. 

“Not if I can help it." Evans knelt and measured the 
shaft. “One and three-quarter inches—just right for the 
motor shaft and it'll make dandy crank arm bolts," he 
added. Except for worn places where the bearings had 
worked, the shaft was good as new. 

In addition to using some of it for the motor shaft 
and crank arm bolts, it was also used for making two 
valve gear pins that day and since has been a source of 
supply for some needed part almost every day. Evans 
had it hauled down to the machine shop and stacked 
against the wall by the hack-saw. 


Т He second-hand cylinder casting and the engine that 
needed it reached the roundhouse at Plainville the: same 
day and it was difficult for Evans to decide which looked 
the worst. There were two long, deep cracks in the 
back of the cylinder casting. As for the 5094, she had 
not let loose of her right cylinder without a struggle, as 
bent main rod and valve gear testified. A guide yoke 
end was broken. 

Even after the cylinder casting was unloaded, Evans 
walked around it two or three times trying to decide 
whether to try to repair and use it or not. If there had 
been any immediate hopes of getting a new one there 
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would have been no question. 
have a try at it. 

The first thing he did was to have a mechanic chip 
out the cracks. “And be sure and chip them out deep 
enough to cut out all of the crack," he told the mechanic. 

The next thing was a furnace for preheating the cast- 
ing and keeping it hot while welding it. The furnace was 
built of fire-brick and covered over with some scrap 
boiler steel with asbestos on top of the metal. Two steel 
doors were made for the welder to work through. 
Natural gas was used to heat the casting, one burner at 
the bottom on each side of the furnace. 

Before beginning to weld, the casting was almost hot 
enough to melt the bronze that was used for the job. 
The welder knew his stuff with an acetylene torch and did 
a good job of tinning the bronze to the casting and filling 
the V without blow holes or honeycomb spots. He built 
it up well above the adjoining surface so that the bronze 
could be chipped off and ground flush and smooth. When 
the welding was finished, the furnace doors were closed 
and the casting allowed to cool gradually. 

Welding the casting was only part of the job; putting 
it on was something else again. Evans, by this time 
accustomed to encountering shortage of material, wasn't 
surprised when he found that there were no bolts at 
hand for applying the cylinder casting. This time he 
found the solution at the car department. An old style 
baggage car that had been in a wreck was being scrapped. 
The truss rods supplied material for making the round 
head 1%-inch splice bolts and 174-inch saddle bolts 
and left some material for a future emergency. 


Reluctantly he decided to 


Fitting and bolting the cylinder casting was a consid- ` 


erable job, but the engine lacked a lot of being ready to 
run when that was done. The blacksmith did a nice job 
of straightening the main rod and valve gear. The broken 
guide yoke was welded and reenforced with a piece of 
steel which nake it stronger than ever. 

Evans had done so much contriving and using what 
had heretofore been called scrap material that every bit 
of metal became a potential source of material until 
proven otherwise. Steel from scrapped fire pans was 
used as liners on the shoe and wedge face of driving 
boxes, and it's been months since a new piece of steel 
has been used for tank patches. Floating liners are 
saved and welded on top of shoes. Knuckle pin keys 
are made from old valve stems. Bronze hub liners from 
trailers, and engine trucks that are worn thin. are made 
to give additional service by welding sheet steel on the 
backs of the liners. Knuckle pins are made from old 
piston rods and even old arch bars are brought up from 
the car department to replace new material of a like size. 

Steel that might be crystallized from fatigue is given 
a new lease on life by normalizing and heat treating 
which is done in a gas fired furnace. Bolts and nuts 
that would have once been thrown away are turned in 
to the tool room man who runs a tap through the nuts 
and a die over the bolts of all that are suitable to use 
again. By doing this in his spare time there is prac- 
tically no labor cost. 

The master mechanic has passed some of the ideas 
along to foremen at other points on the Plains Division 
and they are making use of them to conserve material 
and to relieve the burden on machine tools needed for 
the defense program. 

All of this didn’t come easy, and Jim Evans increased 
the current consumption of aspirin. Practice brings 
proficiency, it is said, and Evans has certainly had lots 
of practice figuring out how, figuratively speaking, to 
make bricks without straw and in some cases with very 
little mud. 

Then, too, sometimes the necessity for using material 
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may be avoided by proper methods, like when the left 
trailer wheel on the 5085 was noticed to be cutting. The 
5085 is a roller bearing engine, including the trailers, 
and it was apparently lined perfectly, but the left wheel 
continued to cut while the right wheel did not. It was 
not cut badly, but in just one or two more trips the 
wheels would have been removed and turned. Evans 
caught the condition before it was cut enough to take 
the gauge. He ran the engine over the drop-pit, dropped 
the trailer wheels and turned them around, figuring that 
the right wheel which was on the left side after the 
wheels had been turned around would perhaps start cut- 
ting, but the one on the other side would stop cutting. 
That is exactly what happened, except after the wheels 
were turned around the cutting stopped almost entirely 
and the trailers will apparently run just as far as they 
would if they had been turned in the wheel lathe. 

Evans has been pretty lucky and maybe there's not 
so much luck to it either, keeping things going, but every 
once in a while, almost every day in fact, he runs up 
against a proposition that seems impossible to handle, 
a some of them are. That almost happened with the 

080. 

Evans was figuring on using the engine next day and 
everything was going along about as well as could be 
expected. The foreman walked through the round- 
house and out to the machine shop and noticed the cross- 
head gibs all set up to be babbitted, but apparently no 
one was working on them. Evans went to find the cop- 
persmith that was supposed to be doing the job. He 
found the coppersmith doing some pipe work on another 
engine. 

“How you coming on the cross-head gibs for the 
5080?” Evans asked. 

"Haven't got any babbitt," the coppersmith replied. 

* None in the storeroom," Evans remarked rather than 
asked. 

“Not an ounce, and I've dug up every bit I can find 
anywhere. The last job I did I had to scrape the pot. 
then was a little short." 

"Let's go see what we can find," Evans said. 

It seemed that search as they would, there was no 
babbitt anywhere. At the water service shop where 
Evans had hoped to find some of the metal the water 
service man said he was badly in need of babbitt him- 
self and was figuring on going to the roundhouse in 
search of some. 

“Maybe we might find enough car brasses at the car 
department that we could melt the babbitt off," the 
coppersmith suggested. 

“That might be an idea," Evans agreed. “You go on 
back and finish the job you were working on. I'll go 
down to the car department." 

“No, since the defense program started we send our 
old brasses in almost as fast as we take them off and 
we haven't got any babbitt. We don't run any bearings 
here, you know." 

Evans stopped at the storeroom on the way back and 
asked when and if some babbitt was expected. The 
reply was "next week, maybe." 

The foreman went to the machine shop just about 
ready to give up. He walked around in the machine 
shop, then out the west door where there is a platform 
built of old channel iron laid on the ground. They have 
a portable gas burner there that is used for heating, melt- 
ing babbitt off, boxes, etc. For some time the S. P. & 
W. babbitted the hub end of driving boxes by fitting a 
piece of flat iron around the end of the box and fitting 
it with babbitt, then removing the piece of iron. Each 
time a box was rebabbitted the old metal was melted off. 

(Concluded on page 536) 
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` Convenient Equipment 
For Magnaílux Testing 


Two devices for the convenient Magnafluxing of locomo- 
tive parts are shown in the illustrations, one consisting 
of a set of rolls used in testing driving axles and the 
other a convenient portable steel tray or stand for use 
in testing small parts, such as valve rods, piston rods, 
wrist pins, knuckle pins. etc. In view of the necessity 
for more careful and thorough checking of an increasing 
number of locomotive parts by this method, any devices 
such as those illustrated and now in use at the Atchison, 
Topeka & Santa Fe shops, Albuquerque, N. M., demon- 
trate their value in a very practical way. 

Referring to the view in which a driving axle is being 
Magnafluxed it will be noticed that the mounted wheels 
and axle are resting on a set of old valve-setting rolls 


Portable steel tray or stand 
which affords a quick and 
convenient way of testing 
small locomotive parts by 
the Magnaflux method 


Railway Mechanical Engineer 
DECEMBER, 1941 


which are air-operated through reduction gears and two 
drive shafts to the small rolls which support the driving 
wheels. Usually about three coils of wire are looped 
around the axle and a heavy electric current from the 
Magnaflux machine creates a magnetic field in the axle 
which causes the powder to show up clearly any surface 
defects or potential fractures. Inasmuch as the axle has 
to be examined minutely throughout its entire length 
and circumference, the valve-setting rolls enable this 
work to be done with the operator standing in one posi- 
tion and without the necessity of rolling the wheels and 
moving the Magnaflux wire along the shop floor. 

For Magnafluxing the short rods and locomotive parts 
mentioned, the pipe-supported tray or stand is excep- 
tionally convenient and a great time saver. This stand 
consists of a piece of %-in. tank steel, 68 in. long by 11 
in. wide, flanged on either side enough to keep the small 
locomotive parts from rolling off and welded to a sup- 


Old valve-setting rolls pro- 
vide a convenient means of 
revolving locomotive driving 
wheels while Magnafluxing 
the axles 


porting framework of l-in. steel pipe, bent and braced 
to the shape shown. The height of the stand is 32 in. 
and two legs of the pipe are equipped with small rollers 
so that by lifting the other two legs, the device may be 
readily moved about the shop. Not only does this device 
save labor and time in handing the small locomotive 
parts while being tested, but it also saves Magnaflux 
powder which drops to the tray and can be collected for 
re-use after each group of locomotive parts is tested. 


Loeomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Repairing Tapped Holes 
In Boiler Sheets 


Q.—Is it satisfactory to repair the tapped holes in a wrapper 
sheet for the rigid taper-head staybolts of a locomotive boiler by 
plugging them with electric weld and drilling and retapping new 
holes ?—M. Z. 

A.—When the rigid taper-head staybolt threads in the 
wrapper sheet are worn and need renewing, the sheets 
should be retapped for oversize staybolts. When the 
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Initial Size Tap : 


Maximum Oversize Tap 


Method of Countersinking and Reducing 
Size of Hole by Electric Welding 


Finished Weld and Hole Retapped to Initial Size 


The manner in which tapped holes in boiler sheets may be renewed 
welding 
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maximum oversize thread has been used, the holes may 
then be welded and retapped to their original size, in the 
manner illustrated, provided no cracks, radiating from 
the staybolt holes, are found in the wrapper sheet. 


Heat Losses 
Due to Scale 
Q.—When a locomotive boiler tube becomes coated with scale, 
what heat losses are incurred due to the scale?—F. I. D. 
A.—Professor Schmidt of the University of Illinois 
has given the following table for heat losses in boiler 


А Per Cent Loss of Heat 
Thickness Soft Hard Hard 
of scale, Carbonates Carbonates Sulphates 

in. 

150 3.5 5.25 3.0 
Yo 7.0 8.3 6.0 
Yos 8.0 9.9 9.0 
1%) 10.0 11.25 11.0 
Ив 12.5 12.6 12.6 
Yu 15.0 14.3 14.3 

% M 16.0 16.0 

tubes due to various thickness of scale. "There have 


been various other values given but these figures are 
considered authoritative by a good many engineers. 


Carbon Steel Rivets 
In Nickel Steel Sheets 


Q.—Would the efficiency of the longitudinal seam of a nickel- 
steel boiler be affected by replacing the nickel-steel rivets with 
carbon-steel rivets?—F. P. S. 

A.—The effect of replacing nickel-steel rivets with 
carbon-steel rivets in the longitudinal seam of a nickel- 
steel boiler would be to reduce the rivet shear from 
60,000 Ib. to 44,000 Ib. in single shear and from 120,000 
Ib. to 88,000 Ib. in double shear. To determine the actual 


, effect on the efficiency of a given seam, the seam should 


be calculated using both values for single and double 
shear of the rivets. By calculating a typical example of 
a quadruple riveted butt and double strap seam, it shows 
that the efficiency of the seam is reduced from 91.4 per 
cent to 85.9 per cent when carbon-steel rivets are used in 
place of nickel-steel rivets. 


Gold Is Where 


You Find It 
(Continued from page 534) 


Evans looked around over the platform, but every 
scrap of the metal had been removed. The only piece 
he saw was a little sticking up in a crack between two of 
the channel irons. Every little bit would help. He 
stooped and took hold of the finger of babbitt. It wouldn’t 
budge. He pulled harder. He went to the blacksmith 
shop and returned with a small pair of tongs. He 
reached down with the tongs, grasped the piece of bab- 
bitt, and pulled. It still wouldn’t budge. 

The portable gas electric crane was working nearby 
stacking some driver tires. Evans caught the crane 
operator’s eye and motioned for him to come. 

“Pick up one end of that channel iron with the crane 
hook,” Evans told the crane operator. 

Then the foreman saw why he could not pick up the 
piece of babbitt. It was part of a chunk that had run 
through the crack and down under the channel iron. 
Evans got a couple of laborers to help and with the crane 
lifted up all of the channel iron floor. There wasn’t a 
gold mine, but there was over a ton of babbitt that had 
over a period of years melted and run through the cracks 
in the channel iron floor. 
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Birch Single-Car 
Testing Device 


The present type of single-car testing device is of rotary- 
valve construction and hence subject to scoring of the 
valve or its seat. This at times undesirably connects 
one on to another and gives a false indication, and 
the defect in the testing device is not discovered until it 
is itself tested in a specially-designed test rack. Since 
test racks are usually located only at main points where 
facilities are available for making repairs, the testing 
devices must be shipped to such points and returned 


pressure is controlled by an orifice set in the union (2). 

The advantages of the new-type single-car testing 
device are said to include the following: 

(1) Leakage can be immediately detected at the local 
point and remedied at that local point without shipping 
to any main point for test-rack test. The device is 
charged, and after disconnecting it from the air supply, 
the gage is noted for any drop in air pressure, which in- 
dicates leakage. 

(2) If leakage exists, the device can be immersed in 
water while it is still charged with air pressure and the 
point of leakage will be located by rising bubbles: 

(3) Inasmuch as this leakage would usually be found 


1—Full release 
2—No. 74 drill orifice 
4— No. 65 drill orifice 


5—5/q-in. drill orifice 
6—No. 26 drill orifice 
7—14 -іп. drill orifice 


Birch single-car testing device now officially authorized for use in testing air brake equipment 


again, exposing them to damage in handling. Duplicate 
devices are also required to replace those en route to and 
from such repair points. 

To overcome the difficulties mentioned, T. H. Birch, 
air brake foreman, Chicago, Milwaukee, St. Paul & Pa- 
cific, Milwaukee, Wis., has designed a single-car testing 
device which has been thoroughly tested and recently 
authorized for use by the Association of American Rail- 
roads. Patent application has been filed. The functions 
of this new type tester are identical with the present 
A. А. R. standard device but, instead of having a rotary 
valve, the rate of reduction or increase in brake-pipe 
pressure is governed by separate and individual valves. 
Nos. 1, 2, 4, 5, 6, and 7, respectively. For instance, 
with No. 1 valve open and the other valves closed, this 
position is identical with Position 1 of the Westinghouse 
device. With No. 2 valve open and all other valves 
closed this setup is identical with Position 2 of the West- 
inghouse device; and with all valves closed it is iden- 
tical with Position 3. By opening No. 4 valve with all 
other valves closed, it is the same as Position 4; opening 
No. 5 valve with all other valves closed is the same as 
Position 5; and with No. 6 valve open and all others 
closed it is identical with Position 6. In opening No. 7 
valve with all others closed, it is the same as opening 
the 36-іп. test-device cock. Positions 1, 2, 3, 4, 5, and 
6, with the 3-in. test-device cock refers to the positions 
obtained in the present A. A. R. single-car testing device, 
shown on pages 24 to 27 of the Westinghouse Instruc- 
tion Pamphlet No. 5039-4. 

In the new device, the rates of brake-pipe reduction 
are controlled by a choke fitting with the proper-size 
orifice inserted in the nipples, to which the self-closing 
valves are attached. The rate of increase in brake pipe 


Railway Mechanical Engineer 
DECEMBER, 1941 


in the rubber seats which are part of valves 4, 5, 6, and 
7, on the diaphragm which is a part of valves 1 and 2, 
correction can be made immediately by renewal of either 
the rubber seat or the diaphragm. The construction of 
these valves is such that, in order to renew the rubber 
seat in valves 4, 5, 6, and 7, it is only necessary to 
remove the cap nut, change the rubber seat, and then 
replace the nut. In order to change the diaphragm in 
valves 1 and 2, remove the four machine screws, then 


remove the bonnet and thereby expose the diaphragm. 
© жж 


No. 6 Gerlinger gasoline-operated lumber-handling truck and skids at 
the Missouri Pacific shops, Sedalia, Mo. 
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Air Brake : 
Questions and Answers 
AB-8, Empty and Load Equipment (Continued) 


35—Q.—How many positions has the transfer piston? 
A.—Two. Closed, in which it remains on the upper 
seal. Open, in which it seats on the lower seal (cover 
gasket). | 

36—Q.—What does the piston do in the upper, or 
closed, position? A.—It cuts off the load cylinder in 
empty position. 

37—Q.—W hat does it do in lower, or open, position? 
A.—It connects the brake-cylinder pipe to the load cylin- 
der in load position. 


38—Q.—Does the transfer valve open immediately? 
A.—Not until 20 Ib. empty cylinder pressure is built up. 


39—Q.—What brings about this delayed opening? 
A.—Spring 46 is of such a value that 20 Ib. empty 
cylinder pressure is required to overcome it. 


40—Q.—There is a plunger (3) positioned on the 
transfer piston. What is its function? A.—It functions 
to control the position of empty cylinder check valve 47 
through transfer piston movement. 


41—Q.—W hat is the duty of the empty cylinder check 
valve? A.—With its spring it prevents back flow from 
the empty to the load cylinder. 


42—Q.—What is the duty of the release check valve? 
A.—With its spring it prevents the release from the 
empty cylinder until a predetermined initial release takes 
place from the load cylinder and controls the desired 
difference in pressure in the empty and load cylinders 
during release. 


The Strut Cylinder 


43—0Q.—Whhat is the purpose of the strut cylinder? 
A.—Its purpose is to measure the car truck spring de- 
flection and automatically condition the brake for empty 
operation when the car is less than half loaded, and for 
load operation when the car is over half loaded. 


44—Q.—Where is it installed? A.—On the end of 
the truck bolster (Fig. 8). А 


‚ 45—Q.— Referring to Fig. 9, what parts are contained 
in the body portion and where is it fastened? A—It is 
bolted to a bracket having two pipe connections and con- 
tains a piston equipped with a ring and piston rod. The 
rod is connected through. the piston spring to a foot 
outside the body. 


46—O.—What is the normal position of the piston? 
A.—In release position it is up. 


47—Q.—During the recharge period, what movement 
occurs? A.—Air from the cut-off portion causes the 
Piston to move down until the foot comes in contact with 
a piston stop on the truck. 


,48—Q.—W hat determines the amount of travel of the 
piston in ils cylinders? A—This depends on the truck- 
spring deflection, inasmuch as the strut cylinder is 
mounted on the truck bolster, and the piston stop on 
the truck member below the truck spring. 


49—0.—IWhat is the relation of piston stroke to car 
load? A.—The piston stroke decreases as the car load 
Increases, due to the fact that the piston is brought 
closer to the piston foot on account of the deflection of 
the truck spring. 


50—0.—With a car less than half loaded the setting 
should be determined as empty. How is this accom- 
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plished? A.—A port from the change-over portion and 
leading into the cylinder wall is exposed by the piston 
stroke under the above condition which admits air from 
the change-over valve. 

51—Q.—With a car more than half loaded, the setting 
should be determined as load. How is this accomplished? 
A.—The port is not uncovered due to the fact that the 
piston stroke is insufficient. The face of the change-over 
valve piston is now open to the atmosphere through the 
strut cylinder exhaust. 

52—Q.—At what brake-pipe pressure is the strut oper- 
ated to determine the setting? A.—Only at such time 
as the brake-pipe pressure is under 30 Ib. 

53—Q.—In view of this feature, how is the longevity 
of the strut cylinder parts affected? A.—There is no 
wear from truck vibration as the piston and foot valve 
is always retracted. 

54—Q.—What indicates that the change-over valve is 
in empty position? When the empty brake cylinder pis- 
ton moves out alone. 

55—Q.—If the brake pipe has been depleted, recharged 
and an application made, what piston movement results? 
A.—Both cylinder push rods should move out; an ind- 
cation that the equipment is in load position. 

56—Q.—During the preliminary charging of the 
change-over valve, how does the brake-pipe air get to 
the slide valve chamber K of the cut-off valve portion? 
[Note: These references are to Plate 1—Operation— 
Ерітов.] A.—Through the strainer and choke in the 
ABEL-1 pipe bracket and pipe 11 to the change-over 
valve bracket and choke 103 to the slide valve chamber. 

57—Q.—What holds it in this position? A.—Spring 
76 above cut-off diaphragm 72. 

58—Q.—What communications are open in this posi- 
tion? A.—Through passage 9 to the strut cylinder vol- 
ume and to chamber D on the face of latch piston 20, 
and to the upper side of strut cylinder piston 3 via pipe 9. 

59—Q.—At what point does the piston shoe contact 
the piston stop? A.—When sufficient air pressure is 
obtained to force the strut cylinder piston down, which 
is approximately 13 Ib. 

60—Q.—As it is necessary to obtain air in chamber A 
on the face of the large change-over piston on an empty 
car, how is this accomplished? A.—Due to the strut 
Cylinder piston movement, the lower port in the side of 
the cylinder is uncovered. This permits a flow of air 
from the strut cylinder through pipe 4 in the change- 
over valve to the chamber on the face of the large change- 
over piston. 

61—Q.—What moves the latch 27 away from contact 
with the change-over piston? A.—This is brought about 
as the latch piston moves in and by means of angle lever 
26. 


62—Q.—When does this happen? | A.—When air in 
chamber D on the face of the latch piston builds up to 
about 20 Ib. 


63—Q.—With the same air pressure now acting on 
the face of the two change-over pistons, what happens? 
A.—The piston moves to its empty position on account 
of the difference in the piston area. 

64—Q.—During the release and full charge (empty 
position-Plate 2) what causes the cut-off piston and slide 
valve to move to cut-off position?  A.—When the air 
pressure beneath the cut-off-valve diaphragm is more 
than 20 1Ь., the diaphragm is deflected by its spring re- 
sulting in movement of cut-off piston 66 and slide valve 
67 to cut-off position. Passage 9 is then connected to 
the exhaust port At in the change-over piston via the 
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slide valve cavity. Air is thus vented from the strut 
cylinder, the face of the small change-over piston and 
the face of the latch piston. 


Pneumatie Conveyor System 
Speeds Riveting Jobs* 


The accompanying photographs show a type of pneumatic 
rivet conveyor system developed by Clarence Reynolds, 
general foreman, boiler department, South Louisville 
shops of the Louisville & Nashville. Through the use 
of this device hot rivets propelled by compressed air can 
be shot through heat-resisting hose at a speed of 75 ft. 
a second for distances as great as 400 ft. horizontally and 


* Reproduced, in part, from the L. & N. Magazine. 


General view of the conveyor system showing the manner in which a 
hot rivet is dropped into the receptacle 


The foot pedal arrangement, showing how the chamber is closed after 
the rivet is inserted 
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75 ft. vertically. Any size rivet can be conveyed, pro- 
vided the hose and conveyor gun are of the proper size; 
the equipment shown is for 5@-in. rivets. 

After being heated, the rivet is placed head-first in a 
slotted metal tube coupled to the hose and positioned in 
a device that is connected to the compressed-air supply. 
'The pressure of the operator's foot on a pedal slides a 
jacket over the rivet, effectively chambering it and simul- 
taneously releases compressed air into the chamber. Gen- 
erally a pressure of about 85 Ib. per sq. in. is used. 
Under the impetus of the compressed air, the rivet passes 
through the hose and drops into a stopping cup where 
it can be removed and applied. 

An advantage of this type of conveyor system is that 
rivets can be conveyed around corners and to places 
where it would be difficult to toss them without a relay. 
One rivet heater can supply as many as three widely 
separated riveting jobs at the same time. 


Decisions of 


Arbitration Cases 
(The Arbitration Committee of the A. A. R. Me- 


chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Intermediate Line Card Final 
As to Axle Dimension 


The Western Maryland changed wheels on American 
Refrigerator Transit car No. 481 on account of an own- 
er’s defect, the wheel statement reporting second-hand 
axles of proper dimensions having been put in and re- 
moved. Subsequently, the Baltimore & Ohio removed 
the wheels and the axle previously applied by the W. M. 
on account of defects in both wheels and scrapped the 
axle because of a small wheel seat, the B. & O. applying 
new wheels and a second-hand axle in replacement 
thereof. The car owner forwarded both sets of repair 
cards to the W. M. in joint evidence under Rule 90 re- 
questing adjustments to cover charges connected with 
wrong repairs. The W. M. refused to recognize the 
B. & O. repair cards as holding the final authority of 
joint evidence and refused adjustment. The A. R. T. 
contended that the scrapped axle was necessarily re- 
moved by the B. & O. and replaced by a good axle in 
order to comply with the requirements of Section (a), 
Rule 86 and to avoid responsibility in perpetuating wrong 
repairs. The A. R. T. requested adjustment equivalent 
to that which would be billed against the W. M. if their 
defect card had been issued in accordance with Rule 87 
including the difference in material value between sec- 
ond-hand and scrap axle ; also labor and incidentals asso- 
ciated with repairing owner’s defects and the correction 
of wrong repairs according to the principal established 
in the third condition described in Interpretation (12) 
to Rule 107. In its statement of facts, the W. M. con- 
tended that in view of the original record of repair which 
established the fact that the axle applied was of the 
proper size, the B. & O. repair card could not be con- 
sidered as joint evidence under Rule 90. The repairs 
were not made by the B. & O. until eight months after 
repairs were made by the W. M. and, for that reason, the 
W. M. would not consider the B. & O. as an intermediate 
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line under provisions of Rule 90. The W. M. requested 
clarification in connection with the proper application of 
Rule 90 in the use of a subsequent repair card as joint 
evidence: (1) Does the rule establish an indefinite time 
limit? (2) Extent of responsibility of road originally 
making repairs in connection with the case under dis- 
cussion; (3) Can a road be considered an intermediate 
line regardless of the number of times the car is inter- 
changed prior to repairs or is it the intent of the rule 
that the correction of improper repairs should be made 
on the first interchange movement subsequent to the date 
the original repairs were made? 

In a decision rendered January 31, 1941, the Arbitra- 
tion Committee stated that investigation of B. & O. 
wheel shop records developed that the wheel seat 
measurement was taken before turning and without any 
allowance for metal that would be removed due to turn- 
ing. The car not having been home between the date 
the axle was applied by the W. M. and the date it was 
removed by the B. & O. Rule 90 governs and the con- 
tention of the A. R. T. is sustained.—Case No. 1782 
American Refrigerator Transit versus Western Mary- 
land. 


Substitution of Truck Bolster 
Constitutes Temporary Repairs 


On September 23, 1939, the Illinois Central applied a 
second-hand cast-steel truck bolster to car SDRX No. 
1884 to replace a broken pressed-steel bolster and ren- 
dered a bill against the Sinclair Refining Company in 
accordance with Rule 101, item 114 and Rule 104, Sec- 
tion L of the 1939 code. An I. C. defect card was not 
attached to the car for the correction of wrong repairs. 
The owners executed a joint evidence card and for- 


warded it to the I. C. which company furnished defect 
card for labor only to the Sinclair Refining Company. 
That company took exception to the fact that the charge 
was confined to labor only, contending that certain un- 
desirable features of the cast-steel bolster rendered it un- 
suitable as a permanent repair. The Sinclair Refining 
Company contended that Decision No. 1745 covered a 
similar case in that a bolster unsuitable for permanent 
use under a car can be considered only as temporary re- 
pairs. The I. C., in its statement, justified the issuance 
of a defect card for labor only on the ground that it 
complied with their interpretation of Rule 88 and con- 
tended further that certain differences in dimensions be- 
tween the standard and the cast-steel bolster could have 
no effect on the service of the bolster as there are 
numerous cars in service, the bolsters of which differ in 
dimension in a similar manner. 

In a decision rendered November 14, 1940, the Arbi- 
tration Committee stated: “The joint evidence indicates 
that the bolster applied was unsuitable for permanent 
use under the car in question and can only be considered 
as temporary repairs. The principal of decision No. 
1745 applies. The contention of the Sinclair Refining 
Company is sustained.” —Case No. 1781, Sinclair Refm- 
ing Company versus Illinois Central. 


Low-Center Flat Cars 
Built At Saeramento Shops 


From the point of view of the car foreman and the car 

inspector, one of the most interesting jobs recently done 

at the Southern Pacific shops, Sacramento, Cal., was the 
(Continued on next left-hand page) 


Stack-drilling six web plates at a time with each of two radial drills at Sacramento general shops 
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175,000 MILES IN 
REFRIGERATOR CAR SERVICE 


4 SAVINGS WITH 
CHILLED CAR WHEELS: 


Hare Photograpns, Inc. 


During the 10 years 


Lowest cost per mile. since these chilled car wheels were 


Increased rail life. installed, improvements in design, 


са broke shoe life. manufacture and inspection have 


Leone shop costs set increasingly higher standards 


for all of the wheels we make. 


ASSOCIATION OF МоАН OF CHILLED CAR WHEELS 


ORGANIZED TO ACHIEVE: 
Uniform Specifications 
. Uniform Inspection 
Uniform Product 


230 PARK AVENUE, 
NEW YORK, N. Y. 


445 N. SACRAMENTO BLVD., 
CHICAGO, ILL. 
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building of 10 reinforced steel depressed-center flat cars 
required to haul oversize loads, such as the 57-ton marine 
boiler, illustrated. This car is 52 ft. long, weighs 66,000 
Ib., and has a nominal carrying capacity of 70 tons. The 
depressed center of the car varies from 2 ft. 2 in. to 2 ft. 
6 in., above the rails, dependent upon the load. Owing 
to the heavy construction required to carry large con- 
centrated loads at the center of this car, also the relatively 
small number of units built, the cost per car is approxi- 
mately $5,000. 

According to an article published in the Southern Pa- 
cific Bulletin for November, the main items of the car 
body are the four longitudinal members (two center 
sills and two side sills) each of which had to be built 
up of plates and angles. As no steel plates of about 36 


form a single column. A narrower reinforcing plate is 
applied to the bottom of the side sills. 

The next step is to apply the transverse members (end 
sills, bolsters, crossbearers and crossties) to the center 
sills and to rivet the side sills to the ends of the trans- 
verse members. The last step in constructing the body 
is to rivet the floor plates to the various framing mem- 
bers and to weld the joints between the plates to obtain 
a continuous surface from end to end of the car. These 
plates have holes for the bolts securing the loads and 
other holes large enough for a man's hand to permit the 
insertion of these bolts. 

It is the usual practice to design such cars for a con- 
centrated load of 70,000 Ib., or half the nominal capacity, 
loaded within a space of 3 ft. at the center of the car, or 
for larger loads up to 70 tons, properly distributed. 

When loading the first cars with marine boilers weigh- 
ing about 105,000 Ib., it developed that it was not feasible 
to apply supporting members which would spread the 
load over a larger floor area. It was, therefore, decided 
to reinforce all 10 cars so that the concentrated load at 
the center can be increased from 70,000 Ib. to about 
110,000 Ib. This is accomplished by applying additional 


top and bottom chord members and other reinforcements 
to the two side sills. 


Riveting chord angles to web plates in the process of building the heavy main sills of the car 


in. width and 52 in. length were available, each web 
plate of these sills was made of the following five pieces 
of plates, cut to the proper shape and then welded to- 
gether: Two end pieces, about 16 in. wide and sloped 
at one end, one center piece, about 16 in. wide and sloped 
at both ends in the opposite direction, and two small 
intermediate plates, from 316 in. to 5 in. wide, with the 
ends sloped parallel to each other. The resulting plate 
is 3516 in. wide overall, with portions about 1914 in. 
wide cut out at the ends and center. 

A row of holes is then drilled along the top and bot- 
tom edges of the web plates for application of the top 
and bottom chord angles. About six plates are placed 
together and drilled at the same time. "The holes in most 
of the remaining longitudinal members are punched in- 
stead of drilled, after a jig has been made which insures 
the proper spacing. When riveting the chord angles to 
the top and bottom of the web plates, these angles are 
straight and are first riveted to the depressed or center 
portions of the web. They are then heated and bent 
parallel to the edges of the sloped portions of the web 
and riveted thereto. The ends are then bent again and 
riveted to the horizontal ends of the web plates. The 
two center sills are provided with the necessary spacers, 
and a 34-in. by 28-in. plate is riveted to the bottom to 
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Southern Pacific low-center flat car carrying 57-ton marine boiler built 
in conjunction with the national defense program 
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TWELVE MORE 2-8-4’s 
FOR 


One of twelve new high-speed, 2-8-4 type freight 
locomotives recently delivered to the Pere Marquette 
Railway Company by The Lima Locomotive Works, 
Incorporated. The excellent performance of the fifteen 
2-8-4 type locomotives that were delivered to the Pere 
Marquette by Lima during the latter part of 1937 con- 
vinced the railroad that locomotives of this type would 
be the most economical and efficient means of augment- 
ing their existing power to meet today's traffic demands. 


Pere Marquette Railway Company 


WEIGHT IN WORKING ORDER, POUNDS 


Tender 2/3 
On Drivers Engine Truck Trailer Truck Total Engine Capacity Loaded 


Front 56000 
271600 | 50900 | Back 58000 442500 


WHEEL BASE 


Tractive 
Engine Engine & Tender Power 


88'-934” 69350 


CYLINDERS Diameter 


Diameter Driving Wheels 


87-15/16" OD ы Hu 69" 


LIMA LOCOMOTIVE WORKS INCORPORATED, LIMA, OHIO 


LIMA 
LOCOMOTIVE WORKS 


INCORPORATED 
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High Spots in 


Railway Affairs... 


Profit in Suggestions 
From the Employees 


The Illinois Central has maintained an 
employees’ suggestion plan for several 
years. About two and a half years ago it 
made some changes which have consider- 
ably speeded up its productiveness. In a 
period of 27 months under the new arrange- 
ment, more than 38,000 suggestions were 
made, about 10 per cent of which were 
adopted. Some of the ideas are of a minor 
nature and such that the benefits cannot be 
measured in dollars and cents. Nominal 
sums are paid for such ideas, even though 
the benefits are intangible. Where sugges- 
tions results in savings and the profits can 
be measured, based on labor, materials, 
supplies, etc., awards are made approxi- 
mating 10 per cent of the net savings for 
the first year. The awards, which totaled 
$37,000 for the period mentioned, ranged 
from a minimum of $5, to a maximum of 
$1,863. One of the mechanical department 
employees has won 56 times since the be- 
ginning of the plan. Others, both male and 
female, are frequent repeaters. The em- 
ployee fills out a suggestion blank when he 
makes his recommendations. The system 
is administered by a small staff, under the 
jurisdiction of the assistant to the presi- 
dent, all of the time of the staff being con- 
centrated on this particular activity. 


Engineering 
Convention Exhibits 


Unlike the mechanical department associa- 
tions, which are restricting their annual 
meetings to those of their general or execu- 
tive committees, or are eliminating the 
meetings entirely, the railroad engineering 
associations continue to go merrily on with 
their conventions and also with their ex- 
hibits. The National Railway Appliances 
Association, which makes its exhibit in 
Chicago at the time of the convention of 
the American Railway Engineering Asso- 
ciation, has just announced that next March 
it will utilize the 122nd Field Artillery 
Armory. This is closer and more conveni- 
ent to the convention headquarters, and it 
will be possible to house all of the exhibi- 
tors within one large area. The promoters 
of the exhibit believe that there will be a 
considerable increase in. the number of 
companies that will exhibit next March. 


Steel Distribution 
Badly Administered 


Washington today controls the allocations 
of steel. Railroads, a vital factor in na- 
tional defense, are deeply concerned be- 
cause of the lack of steel for building 
freight cars and locomotives. John H. 
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Van Deventer, capable editor of Iron Age, 
and certainly an authority on steel produc- 
tion, pointed out to the Executives Club at 
Chicago a short time ago that, at an out- 
side calculation, not more than 40 per cent 
of the present steel producing capacity 
is required for defense purposes. “On the 
basis of our present ingot-producing rate, 
80 million tons,” he said, “the remaining 
60 per cent which should be available to 
non-defense industries amounts to 48 mil- 
lion tons, or enough to permit these non- 
defense industries to do business almost on 
their 1939 basis.” Again he said, “So long 
as we have at least 60 per cent of our pres- 
ent steel-making capacity theoretically 
available for non-defense business, the chief 
reason for anyone not getting at least some 
steel is mal-distribution. We have priori- 
ties, and having priorities in the way that 
we have had them, we have got ourselves 
into a mess, because priorities are being 
used as a substitute for planning." 


Trans-Saharan Railroad 


The renewed hostilities in North Africa 
have done much to focus attention on the 
railroad now being built across the Sahara 
Desert by the Vichy government. The 
Railway Age in discussing why a railroad 
was decided upon, rather than highway or 
water transportation, refers to studies made 
by French experts in 1929 and 1930. A 
train hauling up to 3,000 net tons on a di- 
rect route, at 40 m.p.h., would require two 
crews of three men each to make the trip. 
A coastwise cargo vessel handling the same 
tonnage, over a round-about route and 
traveling at a speed of 15 m.p.h., would re- 
quire a minimum crew of 15. The same 
load carried by highway trucks would re- 
quire 600 five-ton trucks and a minimum of 
1,200 drivers for the long journey. Esti- 
mated costs of transportation over the en- 
tire route would amount to from 300 to 1,000 
francs per metric ton by railroad, 7,000 to 
10,000 francs by trucks over a highway 
on the assumption that it would be paid for 
by the users as in the case of the railroad, 
and 12,000 francs by air. 


The Railroads’ Future 


In addressing the National Industrial Traf- 


fic League annual luncheon at Chicago, 
President Ernest E. Norris, of the South- 
ern Railway, spoke frankly of the prob- 
lems which confront the railroads. He em- 
phasized the fact that when “this insane 
world war” is over “the railroads will have 
to face new and desperate competition for 
whatever traffic there will be." In con- 
cluding his address he said that “the rail- 
roads are going to lick the problems of 
tomorrow: the problems of depression, of 
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competition, of dwindling revenues and in- 
flexible expenses, of inequalities in the 
treatment of different forms of transporta- 
tion" They will win out, he said, “partly 
because they have what it takes to do the 
job, the inherent strength, the resourceful- 
ness, the courage, the will, the talent. But 
it will be the co-operation of the nation’s 
shippers and the support of the American 
people that will really make this predic- 
tion come true.” 


Export Traffic in October 


The railroads, in conjunction with the 
government and with splendid cooperation 
on the part of the shippers, are getting a 
high standard of productiveness from their 
freight cars. No longer, as was true in the 
first World War, are the freight cars being 
used for storage purposes. In October of 
this year 63,413 cars of export freight, 
other than grain or coal, were unloaded at 
Atlantic, Gulf and Pacific ports; this com- 
pared with 47,559 cars unloaded during 
October a year ago. There was also a 
very large increase in the amount of grain 
handled for export, 3,232 cars being un- 
loaded in October of this year, as com- 
pared with 685 in the same month last. 
year. The A.A.R. reported that, “No con- 
gestion or delay to traffic exists at any of 
the Atlantic, Gulf or Pacific ports, due to 
the co-operation of the steamship lines, 
port authorities, exporters and shippers.” 


Passenger Traffic Progress 


The railroads, because of competition from 
other types of carriers, have suffered a 
heavy decline in passenger traffic during 
the past two decades. The introduction of 
streamline trains and the modernization of 
passenger equipment, with the speeding up 
of the service, turned the tide, so that the 
passenger traffic during the first two-thirds 
of 1941 was larger than the first two- 
thirds of any year since 1929, and in fact, 
was only 10 per cent smaller than in 1929. 
The Railway Age, in its annual Passenger 
Progress Number, not only stresses these 
facts, but points out that it was larger in 
the first two-thirds of 1941 than in any of 
the entire years 1932 to 1935, inclusive, 
There is no question but what the improve- 
ments in the passenger service have had 
a profound effect in cultivating a better 
attitude toward the railroads on the part 
of the public. There is evidence, also, that 
this has been reflected in an increase in 
freight traffic on the part of some of the 
shippers. The results have been inspiring 
to railroad management and have un- 
doubtedly contributed to increased activi- 
ties on a number of roads in systematic 
research of traffic problems. 
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THE LATENT POWER 


‚.. for useful work 


THE 


FRANKLIN 
SYSTEM 
Steam 
Distribution 


The steam locomotive has always possessed a substan- 
tial latent power that has hitherto been unavailable. 
Now, this power is fully released by THE FRANKLIN 
SYSTEM OF STEAM DISTRIBUTION. 


In your new or existing Piston Valve Locomotives there 


is available 30 to 40% more horsepower for revenue 
work — simply by applying THE FRANKLIN SYSTEM OF 
STEAM DISTRIBUTION. 


This large increase is accomplished without increasing 


the size of the locomotive, fuel or water, boiler pressure, 


cylinder diameter, etc. Investigate the applicability of 
THE FRANKLIN SYSTEM OF STEAM DISTRIBUTION to 


your new or existing locomotives. 


AY) FRANKLIN RAILWAY SUPPLY COMPANY, INC. se 


3 a" In Canada: FRANKLIN RAILWAY SUPPLY COMPANY, LIMITED, MONTREAL 
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Among the 


Clubs and Assoeiations 


New ENcLAND RaiLRoAD CrLUB.—Meet- 
ing December 9, Hotel Touraine, Boston, 
Mass. Speaker: Paul C. Dunn, Boston & 
Maine. Subject: Selection and Training 
of Railroad Supervisors. 


Car DEPARTMENT ASSOCIATION OF ST. 
Louts.—Meeting December 16 at 8 p. m. 
at the Hotel DeSoto, St. Louis, Mo. Elec- 
tion of officers and Christmas party. Award- 
ing of prizes for best short papers pre- 
sented during year. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way CLus.—Meeting January 20 at the 
Hotel Ansley, Atlanta, Ga. Speaker: Ar- 
thur Williams, assistant chief engineer, in 
charge of Research Division, The Super- 
heater Company. Subject: Superheater 
Unit Research and Development. 


NortHwest Car MEN's ASSOCIATION.— 
Meeting held December 1. Speaker: F. G. 
Moody, superintendent car department, 
Northern Pacific. Subject: Handling and 
Maintenance of Equipment in Connection 
with National Defense. 


Car ForeMEn’s ASSOCIATION OF CHI- 
caco.—Meeting December 8 at 8 p. m. at 
the La Salle Hotel, Chicago. Speaker: 
V. R. Hawthorne, executive vice-chairman, 
Association of American Railroads. Sub- 
ject: Keep the Wheels Rolling. 


WEsTERN Raitway CLUvB.—Meeting held 
November 17. Speaker: Dr. Charles Cope- 


land Smith, National Association of 
Manufacturers. Subject: The American 
Way. 


EASTERN Car FOREMAN'S ASSOCIATION. 
—Meeting December 11, Hotel Commo- 
dore, New York, at 1:30 p. m. Annual 
meeting for election of officers and 
directors. 


Mid-west Air Brake Club To 
Hold May Meeting 


During the first week of May, 1942, the 
Midwest Air Brake Club will hold a two- 
day meeting at Parsons, Kan. The pro- 
gram being arranged for this meeting is as 


follows : 

The Four-Position Pressure Retaining Valve 
and Its Effect Upon Freight-Train Handling; also 
modification of present A. A. R. three-position 
retainers to four-position type, E E. Vergan, 
general air brake supervisor, M-K-T. | , 

Visit to M-K-T shops at Parsons to view main- 
tenance of AB brakes in detail and shop work in 
general. К 

Review of the development of the AB freight- 
car brake by Westinghouse Air Brake Company 
representatives. 

Demonstration of the H.6.V brake valve, by 
W. E. Vergan. 
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Locomotive air equipment repairs and mainte- 
nance at M-K-T shops, Parsons. 
, Review of the development of the ET locomo- 
tive equipment; also a paper on A Method of 
Removing Oil and Water from Yard and Shop 
Compressed Air Plants, by New York Air Brake 
Company representatives. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
ctos 


ALLIED Rartway_ Suppry Associari0N.—J. F. 
Gettrust, P. O. Box 5522, Chicago. 


AMERICAN SociETY OF MECHANICAL ENGINEERS 

. E. Davis, 29 West Thirty-ninth street, 
New York. Annual meeting Hotel Astor, 
New York, December 1-5. 

Raitroap DivisioN,— C. L. Combes, Rail- 
way Mechanical Engineer, 30 Church street, 
New York City. Railroad Division sessions 
at annual meeting of society, Hotel Astor, 
New York, December 4. а 

MacuiNE Suop Practice Diviston.—War- 
ner Seely, Warner & Swasey Co., 5701 Car- 
negie avenue, Cleveland, Ohio. 

[ArTERIALS HaNpLING Division. — F. J. 
Shepard. Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Оп. anD Gas Power DivisioN.—L. N. 
Rawley, Jr.. Power, 330 West Forty-second 
street, New York. 

Fuets Divistox.—D. C. Weeks, Consoli- 
dated Edison Co., 4 Irving Place, New- York. 


ANTHRACITE VALLEY Car  FoREMEN's Assn.— 
Frank Kramer, 412 Hill street, Duryea. Pa. 
Meets third Monday of each month at Wilkes- 
Barre, Pa. 


ASSOCIATION OF AMERICAN RarLroaps.—Charles 

_ Buford, vice-president Operations and 
Maintenance Department, ransportation 
Building, Washington, D. C. 

Operatinc Section.—J. C. Caviston, 30 
Vesey street, New York. 

MecHANICAL. Division.—.A, C. Browning, 
59 East Van Buren street, Chicago. 

Purcnases AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 

Motor Transport DivisioN.—George M. 
campbell Transportation Building, Washing- 
ton, 


Raitway Crus.—C. R. Crook, 4415 
D. G., Montreal, Que. 
of each 
ugust, at 


CANADIAN 
Marcill avenue, N. 
Regular meetings, second Monda: 
month, except June, July and 
Windsor Hotel, Montreal, Que. 


Car DEPARTMENT ASSOCIATION oF St. Lours.— 
J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, DeSoto Hotel, St. Louis. 


Car DEPARTMENT OFFICERS’? AssociATION.-—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. 


Can Foremen’s ÁssociATION oF CHicAcO.—G. К. 
Oliver, 8238 S. Campbell avenue, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 


Car Foremen’s ASSOCIATION OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs. Ia. Regular meetings, second 
Thursday of each month. 
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CENTRAL RaiLwavy CLus or BurrALOo.—Mrs. М. 
D. Reed, Room 1840-2, Hotel Statler, Buffalo. 
N. Y. Regular meetings, second Thuradzr 
of each month, except June, July and Ас. 
gust, at Hotel Statler, Buffalo. 


Eastern Car Foreman’s ASSOCIATION.—W. Р. 
Dizard, 30 Church street, New York. Regu- 
lar meetings, second Friday of January. Feb- 
ruary (annual dinner), March, April, May. 
October, and November at Engineering So 
cieties Bldg., 29 West Thirty-ninth street, 
New York. 


INDIANAPOLIS Car INSPECTION Assoctariox.— 
‘ Singleton, 822 Big Four Building, 
Indianapolis, Ind. Kegular meeting. frst 
Monday of each month, except July. August 
and September, in Indianapolis Union Su- 
tion, Indianapolis, at 7 p. m. 


Locomorive MAINTENANCE OFFICERS’ Assoc 
TION.—Secretary-treasurer C. M. Lipscomb. 
Missouri Pacific, North Little Rock, Ark. 


Master Borrer Makers Association.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 


Mip-Wesr Arr Brake Cius.—C. F. Davidson. 
secretary-treasurer, general inspector car de- 
partment, St. L.-S. F., Springfield, Mo. 


New ЕмсгАмо RaiLRoAD Cius.—W. E. Cade. 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meetings, second Tuesday in each month, 
except June, July, August and September. 


New Үовк Клп.волр CLuvB.—D. W. Pye. Rom 
527, 30 Church street, New York.  Meetzegs 
third Thursday in each month, except Jum. 
July, August, September and есет: at 
29 West Thirty-ninth street, New York. 


Nortuwest Car Men's ASSOCIATION.—E. N. 
Myers, chief interchange inspector. Minnesota 
Transfer Railway, St. Paul, Minn. Meet- 
ings first Monday each month, except June. 
July and August, at Midway Club rooms. 
1931 University avenue, St. Paul. 


NortHwest Locomotive Association.—G. T. 
Gardell, 820 Northern Pacific Building, St. 
Paul, Minn. Meetings third Monday of each 
month, except June, July and August. 


Paciric Rattway Crus.—William S. Wollner. 
P. Box 3275, San Francisco, Cal. 
Monthly meetings alternately in northern and 
southern California. ` 


Raitway Crus or PirTsBURGH.—]. D. Conway. 
1647 Oliver Building, Pittsburgh, Pa. Regu 
lar meetings, fourth Thursday in month ex- 
cept June, July and August, Fort Pitt Hotel. 
Pittsburgh, Pa. 


RaiLwav FUEL AND TRAVELING ENGINEERS’ As- 
SOCIATION.—T. Duff Smith, Room 811, Utili- 
ties Building, 327 South La Salle street, Chi- 
cago. 


RAILWAY SUPPLY MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. 


SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. — 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May, TR and September. An- 
nual meeting, thir hursday in November, 
Ansley Hotel, Atlanta, Са 


Toronto RaiLway Cius.—D. M. George, Box 8. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each_month except June, July. 
and August, at Reyal York otel, Toronto. 


Western RaiLway CLuB-—E. E. Thulin, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular meetings, tbird 
Monday in each month, except June, July. 
August, September, and January. 
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eé'Tesilor Made’? 
YET STANDARDIZED! 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory 
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. Each Security Arch is **tailor made" to suit the 


individual class of power in which it must func- 
tion. But so effectively is Security Arch Brick 
standardized that only six different Security 
Brick patterns are needed for more than 50% of 
the Security Arch Brick used. 


This high standardization reflects the engineer- 
ing and experience of the American Arch Com- 
pany. 

It simplifies the application of the brick arch and 
saves the stores department a vast amount of 
trouble. 


This foresight of the American Arch 
Company in adhering to standards is 
but one of the many ways in which the 
American Arch Company is serving the 
railroads. 


There's More to 
SECURITY ARCHES 
Than Just Brick 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists Specialists 


A. A. R. Lumber Specifications 


AT a joint meeting of the Car Con- 
struction Committee of the Association of 
American Railroads and representatives of 
the lumber manufacturers, the following 
six suggestions were advanced, not with 
the thought of making them mandatory or 
permanent practice, but simply for the 
duration of the present emergency and to 
help solve the problem of securing lumber 
required for new equipment and repairs: 

(1) It is suggested that the demand for 
edge grain material be confined to sections 
requiring wearing material, and not be in- 
sisted upon for lining and interior roofing. 

(2) Require edge grain or heartwood 
only for the kind of wood and for the part 
of a car where either is absolutely neces- 
sary. 

(3) Some railroads order select grades 
for use in repairs instead of common 
grades as recommended in A. A. R. Speci- 
fication M-907-33. Under present condi- 
tions that procedure is undesirable, The 
supply situation in the lumber industry 
possibly would be better served if the com- 
mon grades were substituted for the select 
grades in the flooring, lining and inside 
roofing of repaired cars. 

(4) As an emergency proposition only, 
on new and existing cars where it is pos- 
sible, lining of double sheathed cars to be 
ordered in two pieces in varying lengths 
of six feet and up, and applied to suit 
nailing post spacing. This does not apply 
to single sheathed cars. In view of the 
present emergency this arrangement is 
brought to the attention of the individual 
railroads for such action as they see fit. 

(5) The "Use Classification" on pages 
4 and 5 of Specification No. M-907-33 pro- 
vides for several kinds of wood suitable 
for each detail part. Because so many 
railroads have limited their acceptable 
woods it is suggested that, in view of the 
present emergency, mechanical officers give 
consideration to other suitable woods 
shown in the specification. 

(6) Wherever it is practicable inspec- 
tion to be made by authorized lumber in- 
spectors at point of origin rather than at 
destination, also for railroads not equipped 
to make such inspection, that arrangements 
be made for such inspection by authorized 
inspectors of other railroads located in 
the vicinity of the district from which 
lumber is being shipped. The lumber 
manufacturers believe this will avoid re- 
jections at destination. This arrangement 
might be agreeable to some railroads un- 
der the present emergency and is a matter 
for a decision of individual railroads. 


President Approves Lease-Lend 
Measure 


PRESIDENT Roosevelt has signed H. R. 
5788, the new lend-lease bill. As pointed 
out in the November Railway Mechanical 
Engineer, page 498, the measure includes 
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an item of $25,000,000 for railway equip- 
ment and facilities to be used in the Mid- 
dle East “theatres of war.” Hearings on 
the bill before the Senate appropriations 
committee fail to show any reference to 
this item in the upper house committee dis- 
cussions. 

The bill also includes an item of $69,385 
for the National Mediation Board. Some 
$55,000 of this amount will be used to re- 
imburse the board's arbitration-and-emer- 
gency-boards account, from which will 
come funds to pay the expenses of the 
five-man emergency board now considering 
the wage-increase demands. The $14,385 
item will enable the board to employ two 


additional mediators and provide additional 
funds for travel expenses. 


Milwaukee 5,400-Hp. Diesel- 
Electric Freight Locomotives 


A 5,00-hp. Diesel-electric locomotive 
that has been delivered to the Chicago, 
Milwaukee, St. Paul & Pacific by the 
Electro-Motive Corporation, and has been 
placed in high-speed freight service be- 
tween Avery, Idaho and Othello, Wash., 
a distance of 227 miles. The locomotive 
replaces steam locomotives formerly used 
between the two electrified sections of the 
railway, and makes a round trip daily. 

The four units of the new Diesel are 
193 ft. in length and weigh 856,000 Ib. 
Each unit is equipped with a 1,350 hp. 
16-cylinder engine. The starting tractive 
force is 220,000 Ib. 

The locomotive is equipped with auto- 
matic boilers for heating trailing cars if 


E O 


it should be used in passenger service, 
electric dynamic holding brakes, automatic 
air brake control, and audible and visual 
signals that indicate low lubricating oil 
pressure, hot engine water, hot journals, 
and wheel slippage. 


Ceiling Prices for Low-Alloy 
Steel Castings 


Prices for carbon and low-alloy steel 
castings, including “railroad specialties,” 
are prevented from going above approxi- 
mately current levels, through the issuance 
of a price schedule on November 14 by 
Leon Henderson, administrator, Offce of 
Price Administration. The schedule, ee- 
tive November 15, provides that the maxi- 
mum prices shall be those that prevailed 
on July 15, 1941. 

Except for railroad specialties, thes 
maximum prices will approximate those 
contained in the “Comprehensive Report of 
Price Lists of Miscellaneous Castings" is- 
sued by the Steel Founders' Society of 
America for the third quarter of 1941. 

Any miscellaneous castings for which 
prices are not determined by the “Compre- 
hensive Report” are to sell at not more 
than the July 15 prices, according to the 
schedule. Special provision is made for 
pricing of castings not previously produced 
by a manufacturer. Roughly, the castings 
involved fall into two groups: Railraad 
specialties and miscellaneous. The first i 
cludes side-frames, bolsters, yokes and 
couplers, used in the running gear of rail 
road freight and passenger cars. The mis- 


The new 5,400-hp. Diesel-electric freight locomotive recently delivered to the C. M. St. P. e? 
by the Electro-Motive Corporation 
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cellaneous castings field takes in all man- 
ner of products. Steel scrap is the prin- 
cipal raw material in the production of 
carbon and low-alloy castings. 

The new schedule provides that applica- 
tions may be made to OPA to complete 
outstanding contracts at higher than ceiling 
prices in certain special instances. Sworn 
affirmations of compliance are required to 
be filed monthly. 


Equipment Purchasing and 
Modernization Programs 


Chicago, St. Paul, Minneapolis & Oma- 
ha.—This company has asked the Inter- 
state Commerce Commission for authority 
to assume liability for $1,210,000 of equip- 
ment trust certificates, maturing in 10 
equal annual installments of $121,000 on 
December 1 in each of the years from 
1942 to 1954, inclusive. The proceeds will 
be used as part of the purchase price of 
equipment costing a total of $1,621,000 and 
consisting of 500 40 ft. 6 in. box cars. 

Penusylvania.—As part of its contribu- 
tion to the national defense, the Pennsyl- 
vania is engaging in a most important and 
far-reaching program for the enlargement 
and improvement of its freight car supply. 
The program calls for the construction, 
during 1941 and 1942, of 11,876 new freight 
cars, and the complete reconditioning, by 
Class I heavy repairs, of approximately 
3,000 cars per month. This will add 9,600 
cars to the available supply by the close 
of the present year, and over 23,000 by 


October 1, 1942, just prior to the annual ' 


trafic peak. By that date, also, the propor- 
tion of freight cars under or awaiting re- 
pairs is expected to be reduced to 3.4 per 
cent, a minimum practicable working level. 

The program also includes the building 
of 25 locomotives and heavy repairs to ex- 
isting engines at the rate of 200 per month. 

In the 12-year period from January 1, 
1930, to the end of the present year, in- 
stallations of new equipment on the Penn- 
sylvania will have totaled over 35,000 
freight cars and 336 locomotives. In the 
same period, the railroad has spent an ag- 
gregate of $667,500,000 on betterments, im- 
provements and additions to its general 
facilities for rendering service. 

The 3,000 repaired cars which the Penn- 
sylvania is turning out of its shops each 
month are, according to the railroad, in 
every respect the equivalent of new cars 
from a service and utility standpoint. Only 
those parts are preserved in the repair 
process which are capable of giving re- 
sults, substantially equivalent.to new and, 
in addition, all improved and modernized 
features are applied. 

Union Pacific—The enginehouse facili- 
ties of the Union Pacific at Ogden, Utah, 
are being extended and rearranged at a 
total cost of approximately $109,000 to 
accommodate the new large locomotives 


recently placed in service in this territory. - 


A contract in connection with this work, 
amounting to approximately $58,000 has 
been awarded the James Leck Company, 
Minneapolis, Minn. The work includes the 
construction of three track drop pits and 
a table. 
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Pullman Trial Begins July 22, Pai It тше as defendants 

А В Pullman, Inc., its wholly-owned subsidi- 

at Philadelphia aries, the Pullman Company (operator of 

Ow November 3 the federal government sleeping car service), Pullman-Standard 

inaugurated an anti-trust suit against the Саг Manufacturing Corporation (саг 

Pullman organization in the United States building unit) and Pullman Car & Manu- 

District Court at Philadelphia, Pa., before facturing Corporation of Alabama (leases 

a special three-judge “expediting” court саг manufacturing facilities to Pullman- 

composed of John Biggs, Jr., H. F. Good- Standard) and 31 directors and officers of 

rich, and Albert Maris. The suit (Civil these companies. 

Action No. 994) was first filed on July Allegations specified in the amended 

12, 1940, and refiled in amended form on (Continued on second left-hand page) 


Orders and Inquiries for New Equipment Placed Since 
the Closing of the November Issue 


Locomotives 
No. of 
Road Locos. Types of Locos. Builder 
American Steel & Wire Co 1 300-hp. Diesel-elec. Whitcomb Loco. Co. 
Arkansas Ordnance Plant 1  50-ton Diesel-elec. General Electric Co. 


Baltimore & Ohio ....... 


600-hp. Diesel-elec. i 

1,000-hp. Diesel-elec. j Electro- Motive Corp: 
Belt Rwy. of Chicago ............. 1,000- ‘hp: Diesel-elec. Baldwin Loco. Works 
Chemical Warfare Arsenal......... боп Diesel-elec. General Electric Co. 
Chesapeake & Ohio ............... 1 2-6 Lima Loco. Works 


Chicago & North Western......... 1:000. d: Diesel-elec. 


600-hp. Diesel-elec. M осо Co 


Johns-Manville Service Co. ........ 380-hp. Diesel-elec. Whitcomb Loco. Co. 


6 
4 
1 
2 
0 
1 
1 
1 
1 
Lone Star Defense Corp. ......... f 65-ton 
H 
3 
4 
1 
2 
3 
5 


Litchfield & Madison ............ 1,000-hp. Diesel-elec. Baldwin Loco. Works 
Diesel. elec. General Electric Co. 
Macon, Dublin & Savannah........ 1,000-hp. Diesel-elec. Baldwin Loco. Works 
Mississippi Export ............... 44-ton Diesel-elec. General Electric Co. 
New Orleans Public Belkoain сг» 1000. hp. Diesel eee Baldwin Loco. Werks 
ere Marquette .................. P. Diesel-elec. -Moti 
00-hb. Diescl-elec. } Electro Motive Corp. 
Richmond, Fredericksburg & Potomac 1 600. hp. Diesel-elec. American Loco. Co. 
Southern Pacific .. 44-ton леве ес, General Electric Со. 
Union Railroad ... 1,000-hp. Diesel.elec. Electro-Motive Corp. 
2 1,000- vb Diesel.elec. American Loco. Co. 
U. S. Navy Dept. J 25-ton -ton Diesel-elec. Atlas Car & Мв. Со. 
iesel-elec. encra! ectric Co. 
1 Diesel-elec. Whitcomb Loco. Co. 
U. S. War Dept x. try 203 2-8-8-2 American Loco. Co. 
Upper Merion a Plymouth......... | hp Dieser elec, Baldwin Me Works 
-ton Diesel-elec. enera ectric Co. 
Weldon Springs Ordnance Plant. 2  45.ton Diesel-elec. General Electric Co. 
Western Pacific? ................. 8 600-hp. Diesel-elec. American Loco. Co. 


LOCOMOTIVE Inquiries 


Delaware & Hudson .............. 10-15 4.8.4 

Pennsylvania .................... 1 4,000-һр. Diesel.elec. 

U. S. Navy Dept. ............ 

U. S. Navy Dept., Bureau of 
plies and Accounts ............. 1 Diesel-elec. 


1 Dieslele. Моо. 


FREIGHT-CarR ORDERS 


No. of 

Road Cars Types of Cars Builder 

Bessemer & Lake Erie............. 425  90-ton hopper Pull-Std. Car Mfg. Co. 
300 50-ton gondola Greenville Steel Car Co. 
200 50-ton gondola Pressed Steel Car Co. 

Bethlehem Steel Co. ............... 1204 50-fon gondola Company shops 

Central of New Jersey ............ 50 70-ton cement hopper American Car & Fdy. Co. 

Chicago, Milwaukee, St. Paul & Pa- 

CIRC. оаа в crete erg urs 5  70-ton gondola Bethlehem Steel Co. 
Lehigh MODA" 1,000  50-ton coal Bethlehem Steel Co. 
Mathieson Alkali Works .......... 6  S0-ton box American Car & Fdy. Co. 
Pittsburgh & West Virginia....... 5 Caboose Bethlehem Steel Co. 
Wabash Car & Equipment Co....... 25  70-ton covered hopper American Car & Fdy. Co. 


FREIGHT-CAR INQUIRIES 


Aluminum Co. of America........ 70-ton hopper 
Mesta Machine Co. ............... 70-ton gondola 
Mexico Northwestern ..... 50-ton box 
National Rwys. of Mexico. 50-ton tank 
Pittsburgh & West Virgini 50-ton box 
U. S. Navy Dept’ ....... 50-ton box 
50-ton flat 
U. S. Navy Dept, Bureau of Sup- 
plies and Accounts ............. 10  50-ton box 
15 50-оп flat 
U. S. War-Dept.: ^er IRR 25-75 20-оп flat 
25-75  20-ton gondola 
50-2009 ох 
40* Gondola 
406 at 


PassENGER-CAR INQUIRIES 


Reading! ОТ eee e E EIS E Streamlined - Pass.-Train Car Equipment 


1 For January, 1942, delivery. 

? For the Yunnan-Burma Railway in China. 

3 Federal court permission received. For February and March, 1942, delivery. Cost, $485,000. 
* For the company's own use. 

5 Army-Navy munitions board preference ratings of А-1-а and A-l-b assigned to this equipment. 
* For export to China. 

т Reported to be considering the acquisition of this equipment. 
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а = GM Diesel Switchers deliver year round dependable 
= service with greater starting effort, superior flexibility, 
high availability, more work output, greater safety, 
smooth starts and stops for greater protection to cars 
"-— Ӧ, and lading, lower operating costs — fuel — servicing — 
£F repairs — and fewer locomotives required to meet present 

, day demands. 


Three 2000 Hp. GM Diesel Passenger Locomotives 
for "The Southerner” and four 4000 Hp. Diesels 
for "The Tennessean" and "The Crescents" pro- 
vide the finest in fast, luxurious, low cost transpor- 
tation with the utmost of safety and travel comfort, 


ue t 


ERECTAE Мот 


SUBSIDIARY OF GENERAL M 


АГРЕ 


SOUTHERN 


HE SOUTHERN recently stepped into the lead as the first Eastern railroad to adopt 
GM Diesel freight locomotives and to use Diesel power for all classes of service. 


GM Diesel freight Locomotives have already demonstrated remarkable reliability of 
performance, exceptionally high availability and the ability to haul greater tonnage on 
existing schedules or the same tonnage on faster schedules — resulting in marked reductions 
in operating costs .. . Never before in all railroad history has any type of motive power pro- 
vided so many possibilities for greater operating efficiency and economies as the GM Diesel. 


“DIESELIZE AND ECONOMIZE WITH GM” 


The Southern now has two 5400 Hp. 
GM Diesel Freight Locomotives in 
daily service. 


=“ 
- I SE 11) Ч 


| — toan 


RP ORATION 


ANGE, ILLINOIS, U. 


complaint—all of which were categorically 
denied by Pullman—follow : 

(1) Defendants have secured a complete 
and unlawful monopoly of the business of 
operating sleeping-car services in interstate 
commerce over the railroads of the United 
States; 

(2) Prices and terms charged by the de- 
fendants to railroads for sleeping-car serv- 
ices have been non-competitive ; 

(3) Prices and terms charged by the de- 
fendants to the traveling public for services 


THE AMERICAN Swepo Iron CORPORA- 
TION, whose property was recently ac- 
quired by the present management, began 
operations on October 27 of this year. 
The company manufactures high-grade 
muck bars to specifications for staybolt, 
engine bolt and chain iron; low phosphor- 
ous melting bars; and skelp for pipe. The 
company's main office and plant are lo- 
cated at Danville, Pa., and a New York 
office maintained at 230 Park avenue, New 
York City. Harold T. Henry has been 
elected president and Eugene Brandeis, 
vice-president of the new company. 


Obituary 


Danie, L. Eusank, president of the 
D. L. Eubank Company, a railway supply 
sales agency, died at Atlanta, Ga., on No- 
vember 24. Mr. Eubank was born at 
Churchville, Va., on November 24, 1869. 
He began his career in 1888 as a section 
laborer on the Chesapeake & Ohio and 
later served successively as locomotive 
fireman and engineman on that road until 
1903. In that year he was appointed road 
foreman of engines. In 1911, Mr. Eubank 
left the railroad to become a service engi- 
neer of the Galena-Signal Oil Company 
and in 1919 was promoted to district man- 


General 


Freperick T. Н. JAMEs, assistant to 
chief of motive power of the Delaware, 
Lackawanna & Western, has been promoted 
to chief of motive power, with headquarters 
as before at Scranton, Pa., to succeed Ed- 
ward E. Root, who requested a leave of 
absence because of ill health. A photo- 
graph of Mr. James and a biographical 
sketch of his railway career were pub- 
lished in the July, 1941, Railway Mechan- 
ical Engineer, in connection with his ap- 
pointment as assistant to chief of motive 
power at that time. 


Shop and Enginehouse 


A. С. WALDRUPE, general foreman on 
the Southern at Knoxville, Tenn., has been 
promoted to shop superintendent at that 
point. 
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operated by the defendants have been non- 
competitive ; 

(4) The defendants have secured an ab- 
solute monopoly over the business of man- 
ufacturing sleeping cars; 

(5) Defendants have unlawfully re- 
strained competition in the manufacture, 
sale, lease and distribution of sleeping cars 
and other types of passenger equipment; 

(6) Defendants have forced railroads to 
pay non-competitive prices for cars; 

(7) Defendants have unlawfully coerced 


Supply Trade Notes 


ager of that company. In 1922, he was 
appointed its supervising service engineer, 
in which capacity he continued until 1932, 


D. L. Eubank 


when the business of the then Galena Oil 
Corporation was liquidated. He then es- 
tablished his own business as railway sup- 
ply representative in which he was en- 
gaged at the time of his death. 


Personal Mention 


J. J. Vuepeman has become erecting 
shop foreman on the Boston & Albany 
with headquarters at West Springfield, 
Mass. 

WirLLiIAM J. Mayer, blacksmith shop 
foreman on the Michigan Central Railroad 
at West Detroit, Mich, was retired on 
pension October 31, 1941. Mr. Mayer 
started as a machinist, October 23, 1899, 
and was promoted to inspector in 1901, 
and to foreman of the blacksmith shop in 
August, 1902. For a number of years Mr. 
Mayer was Secretary of the Master Black- 
smiths’ Association. 


Car Department 


D. Henpry, foreman of the freight car 
shops of the Canadian National at Trans- 
cona, Man, has been appointed superin- 
tendent of the car shops at Fort Rouge 
(Winnipeg), Man. 


and restrained railroads in the operation of 
their businesses and have unlawfully forced 
railroads to refrain from responding to the 
forces of competition ; 

(8) Defendants have stifled competition 
in the manufacture, sale, lease, and oper- 
ation of modern, light-weight, streamlined, 
high-speed trains and rolling stock, and de- 
fendants have unlawfully retarded the 
growth and development of a supply of 
modern passenger coach and sleeping car: 
in the United States. 


Mr. Eubank had long been active in or- 
ganizations of railway and railway supply 
men. Since 1937, he had been the presi- 
dent of the Railway Supply Manufacturer: 
Association, the organization of exhibitors 
at Atlantic City in connection with the 
meetings of the A. A. R. Mechanical Di- 
vision. He became a member of the exec 
utive committee of this organization 
1926 and served as vice president from 
1930 to 1937. Mr. Eubank was formerly 
a member of the Traveling Engineers As- 
sociation, and later belonged to the Rail- 
way Equipment Manufacturers’ Associa- 
tion, the exhibiting organization associated 
with the T. E. A. He was president of 
this association in 1922. He had been 
treasurer of the Southern & Southwestern 
Railway Club since 1932. 


* 


Henry F. Giro, who was in the railway 
supply business in Pittsburgh, Pa., for à 
great many years, died on October 10. 
He was 82 years of age. 


* 


A. Н. Норѕом, sales agent for the 
American Car and Foundry Company, died 
on October 30, at Upper Montclair, N. J. 


Master Mechanics and 
Road Foremen 


R. T. Норсеѕ, shop superintendent for 
the Southern at Knoxville, Tenn., has been 
appointed master mechanic with headquar- 
ters at Sheffield, Ala. 


A. С. GEBHARD, trainmaster on the Illi 
nois Central at McComb, Miss., has been 
appointed master mechanic-Diesel and ekt- 
trical equipment, a newly created position. 
with headquarters at Chicago. 


> 


Obituary 


ALrnED S. Por, resident inspector in the 
test department of the Baltimore & Ohio 
with headquarters at Pittsburgh, Pa, die! 
suddenly on November 10 at the age of Y 
years. 


Mechanical Engineer 
Railway MS CEMBER, 194 


Here Also, They Insure... 
Unbreakable, Leakless Joints 


You've been realizing the advantages of non-breakable leak- 
proof Wabcotite Fittings on vital pipe joints of all devices in 
modern air brake equipments. Why not use them on main 
* reservoir connections as well? They are available for appli- 
cation here also. Stopping of air leaks at these joints will 


For every joint in any air brake equip- 


ment, where pipes unite, or branch, help prevent an overworked compressor, lengthen its service 
or attach to a device, there are suit- 
able Wabcotite Fittinds— tees, elbows, life, and reduce possibility of it being the cause of costly 


flanges, unions — available in a com- 
plete range of types and sizes. Among 


the thousands of these fittings now in main reservoirs of your next lot of locomotives. 
service none has been known to break, 


train delays. Have Wabcotite Fittings applied to the 


Jeak, or require maintenance. » » » It will be a sure paying investment. 


WESTINGHOUSE... 
AIR BRAKE COMPANY 


WILMERDING, PENNSYLVANIA 


BARCO PRODUCTS INCREASE 
Comfort — Safety — Efficiency 
of Nation’ s Finest Trains 


BARCO ENGINE TENDER CONNECTIONS 


Bolted direct to Locomotive and Tender, require 
no manifolds — minimum number of bends 


with steel wearing parts of alloy steel i 
the utmost in safety, efficiency and | ай 
tenance cost. 


BARCO STEAM HEAT CONNECTIONS 
For Passenger Cars and Rear of Tender 


Metal wearing parts hardened alloy steel — only 

two wearing points per connection — maximum 

flexibility combined with simplicity and rugged con- 
ч struction provide maximum steam supply with mini- 
=~. тит attention and lowest maintenance cost. 


BARCO LOW WATER ALARM 
Two-Whistle Float Type 


Guards against engine failures — May be tested each 
trip in less than two minutes without any adjustme 
or disturbance of parts — Actuated solely 
height of the water above the crown sheet — dk 
on no other variables — Easy to Apply — 
Maintain. : 


BARCO POWER REVERSE 


Provides the fine adjustment and precisio: 
control of locomotive valve motion па 
today's higher speeds. Maintains selec 

of cut off — even a broken air supply р 
not change the position. 


Now in Use on 78 Railroads. 
6 Year's Satisfactory Service. ) 
Used in Gang or Spot Tamping, Crib Busting or E 
or Frozen Ground or Cinders. 

Low First Cost — Low cost of Maintenance. 


BARCO MANUFACTURING COMPAN 


1800 W. Winnemac Ave. NOT INCORPORATED Chicago 


In Canada THE HOLDEN COMPANY, LTD. 


Montreal — Moncton Toronto Winnipeg 
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(ind For de-scaling cooling 


systems of Diesel locomotives in road 
and switching service, Oakite Com- 
pound No. 32 has been approved by 
many leading roads for THREE im- 
portant reasons. 


| FIRST: Due to its uniform, controlled 


action, this specially designed material 
is SAFE... does not harm sound base 
metal surfaces. SECOND: It thoroughly, 
speedily removes insulating lime scale 
and rust deposits, restoring normal 
cooling efficiency to prevent engine 
OAKITE COMPOUND No 32 overheating and other troubles due to 

. impeded heat transfer. THIRD: Cost is 
low. FREE 20-page booklet gives com- 


/ / by leading roads for plete, money-saving story. 


safely de-scaling Diesel 
engine cooling systems 


Pledged to National Defense, 
Oakite Materials, Methods 
and Service are being used 
in the manufacture of : 


Airplanes 
Airplane Motors 
Propellers Flight Instruments 


Tanks Tractors Scout Cars 
Transport Trucks 
Howitzers 
Anti-Aircraft Guns 
Trench Mortars 
Machine Guns 
Fire-Control Instruments 
Firearms 
Ammunition 
Shells  Fuzes 
Cartridge Cases 
haa Gas Masks 
tc. 


OAKITE 
RAILWAY SERVICE DIVISION 


OAKITE PRODUCTS, INC. 46 Thames St. NEW YORK, М.Ү. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES OF THE U. S. AND CANADA 


- Publishi Corporation, 1369 Noble Street, Philadelphia, Pa. Entered as second-class matter, April 8, 1933, at the Post 
ure at. Philadelphia, Mac Mi of March 3. 1879. Subscription price, $3.00 for one year, U. S. and Canada. Single copies 35 cents. Vol. 115, No. 12. 
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thats the kind of service 
COR-TEN Cars 


were built for ! 


WNERS of Con-TrN freight 

equipment have reason to pat 
themselves on the back today. For 
in their Cor-TEN cars they've got 
just the sort of equipment that's 
needed to meet the record-break- 
ing rush of traffic that's ahead. 
Here is big-capacity equipment 
that can be loaded to the guards 
—that's new and modern to roll 
safely at passenger train speeds— 
that's tough and strong to keep 
on rolling. 


There are 43,026 of these Cor- 


TEN freight cars in operation. Built 
from two to five tons lighter than 
conventional equipment they can 
carry an average of 2.56 tons more 
freight each. The 110,146 extra 
tons of carrying capacity they 
make available is equivalent to 
adding an extra 2,200 cars for 
freight hauling. 

We ask you to watch the record 
that Con-TEN cars are making in 
this emergency, and when you plan 
your car-building program, plan to 


use U -S-S Con- Trew. 


JAMES 


High Tensile Steels 


AMERICAN STEEL & WIRE COMPANY, 
Cleveland, Chicago and New York 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY, 
Birmingham 


Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


ML ALONG THE LINE 


December, 1941 


Excessive brake head and key wear, *'*broken 
with part missing" brake shoe failures, lost keys and 
shoes, damage to wheels are all losses which can be 
minimized by using the Brake Shoe Lockey on your 
freight cars. 


These important savings are possible because the 
Lockey holds head and shoe so tightly together that 
excessive wear is eliminated, while its locking feature 
prevents loss of keys through chattering brakes or on 
car dumpers. 

Made of alloy spring steel, specially heat treated, the 
Lockey will not take a permanent set and may be used 
many times. Only a hand hammer is needed for applica- 
tion and removal. 

Today's traffic needs make it more than ever essential 
to use every practical means to ‘‘keep them rolling", 
while metal shortages make it equally necessary to elim- 
inate all sources of waste and loss. Brake Shoe Lockeys 
will help do both. 


BRAKE SHOE AND CASTINGS DIVISION _ 


Gen 


CONTRIBUTE TO | 
PASSENGER PROGRESS 


in more than a third of a century Commonwealth Cast Steel Products for 
all types of railroad locomotives and cars have been constantly improved 


to meet the demands for better, more intensive service and greater availability. 


Commonwealth devices for steam, Diesel and electric locomotives and passen- 
ger equipment contribute to greater safety at all speeds. Commonwealth trucks 


improve riding comfort and help make possible high-speed train operation. ` 


More efficient performance and lower maintenance costs result from the use of 


Commonwealth Products. 


GENERAL STEEL CASTINGS 


EDDYSTONE, PA. GRANITE CITY, ILL. 


Equipped with COMMONWEALTH PRODUCTS 


LEBLOND 
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National lsothermos Journal Boxes have been doing a fine 


job on the New Haven since January 1930. 


Nearly 12 years of maintenance saving service on mul- 


NATIONAL 
ISOTHERMOS 
JOURNAL BOXES 


Provide dependable oil film 


lubrication. 
Retain oil level longer. 
Exclude dirt and water. 
Reduce lubricating attention. 
Lengthen life of journal bearings. 


Write for Circular No. 6240 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


tiple unit cars. 


National lsothermos Journal Box 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III. 
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A FAVORITE IN R. R. SHOPS 


ONES & LAMSON turret lathes have always been favored by 


the machine tool supervisors in railroad shops. 


Review of the purchases in recent years shows that the 7-D Saddle 
Type unit is the choice of most roads for bolt production jobs. 


Naturally, there is a reason for this preference — the 7-D Saddle 
Type unit not only meets the precision requirements but also has many 
exclusive features which insure minimum cost of production. 


Single lever speed and feed controls and coolant automatically deliv- 
ered to the tools in the hexagon turret as they are cutting, are some of 
the many exclusive features that have earned the approval of every 
supervisor responsible for the cost of turret lathe production. 


In spite of the heavy demands caused by the national emergency, Jones 
& Lamson engineers are ready to assist you with any problems in turret 
lathe produztion. Your request for assistance is no obligation. 


Both illustrations show recent R. 
R. shop installations of Jones & 
Lamson 7-D Saddle Type turret 
lathes. One of the units replaced 
three lathes — the other is turning 
in over 50% saving over former 
production costs. 


JONES & LAMSON MACHINE COMPANY 


SPRINGFIELD, VERMONT 


Manufacturers of: Ram and Saddle Type Universal Turret Lathes . . . Fay Automatic Lathes 
B quei im Thread Grinding Machines . . . Comparators . . . Automatic Opening Threading 
ies an asers. 
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wi H the railroads working on 
busier, faster schedules, repair 
jobs must be turned out of the shops 
in record time. It’s no wonder that 
NATIONAL Seamless is the popular 
specification for locomotive boiler 
tubes these days. Ask any experienced 
railroad boiler mechanic — he'll tell 
you that they go in faster and stay 
in longer, that you can depend on 
saving between 15 and 20 per cent of 
the total installation time, and this 
applies equally to both new construc- 
tion and re-tubing jobs. 


NATIONAL Seamless Boiler Tubes 
save installation time because they 
are 10095 annealed at the mill. This 
annealing provides the necessary bal- 
ance between strength and ductility, 
and gives them exactly the right 
working qualities. It makes them just 
soft enough for easy installation and 
just hard enough for maximum 
strength. 

NATIONAL Seamless Tubes are 
pierced from a solid billet of the high- 
est quality “killed” open-hearth steel 
—every tube is a hollow cylinder 
with uniform wall strength through- 
out. They have no weld, no line of 
longitudinal weakness. Descriptive 
matter upon request. 


NATIONAL TUBE COMPANY 


Ө PITTSBURGH, РА. 
Columbia Steel Company, San Francisco, Pacific Coast Distributors * United States Steel Export Company, New York 
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CAPACITIES 


^A SWITCHING 
REQUIREMENTS 


Baldwin DeLaVergne, 
4-Cycle Diesel Engine. 


Westinghouse Elec- 
trical Trans- 


mission. 


Baldwin DeLaVergne, 
4-Cycle Diesel Engine 
Westinghouse Elec- 

Trans- 


ssion 


trical 


W THE BALDWIN LOCOMOTIVE WORKS 


Found—the most economical way 


to keep locomotive wheel costs 


down. Get facts from Climax. 


When increased operating speeds set up the serious 
problem of keeping wheel centers in round, railroads 
found casting them from Molybdenum Steels the com- 
plete and economical solution. 

Both Chromium-Molybdenum and intermediate (1.0 
to 150% Mn) Manganese-Molybdenum are used. 


Both develop strength that keeps wheel centers f 
getting out of round prematurely. Tire life is- 
lengthened, locomotive shop time and expense: 
duced, and track maintenance costs held down. | 

Our free technical book, “Molybdenum in S 
will gladly be sent on request. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM * CALCIUM MOLYBDATE 


Tin OQ E Yee: 
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"Tire Mill running OK 


nothing but praise for it^ 


p^ 


Saw the Superintendent of Shops on 
one of the leading Railroads. He also 
offered to recommend this Tire Mill with- 
out reservation. He was talking about this 


, Betts Tire Mill 


Installed in their shops 
in June. If you need a 
tire mill you should see 
one of these new Betts 
Tire Mills because it 
will open up new pos- 
sibilities to you for ex- 


treme accuracy and 
mirror like finish on any 
work you can handle 
on a machine of this 


size. 


You will want to see 
one of these Mills in op- 
eration—write us. 


— 


BETTS « BETTS-BRIDGEFORD • NEWTON e COLBURN • HILLES & JONES • MODERN 


$ OL I DATED 


TOOL CORPORATION 


SEME R У NEW YORK 


Cutting out driving box part with 
Airco Machine, 


One of the two side pieces shown cul 


Two parts of driving box cut from one bloom. Center part which was removed is salvaged. in Photograph 2 


ж 


Three sections of driving box, after Center section of Photograph 6 veed ready 
for welding. 


_ being flame cut. 


“Fabricated driving box—bored, ready 
for brass. 


Three sections after veeing, now tack welded. Driving box completely welded. 
To avoid costly delay brought about by slow delivery of opportunities available to those roads equipped with the 
vital replacement parts, many railroads are now equipped necessary apparatus, write for the whole story today. 
to build what they want whenever the need arises with Airco — *Many other replacement parts on which slow deliveries 
oxyacetylene and electric arc equipment. Fabrication costs mean costly delay can also be fabricated easily and 
are low — the time required in some instances — surpris- quickly with the same, simple Airco equipment used in 
ingly fast. » » » If you are not fully aware of the unusual the fabrication of this driving box. 


Air 4Reduction 


"|l General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
; IN TEXAS 


* EX MAGNOLIA-AIRCO GAS PRODUCTS CO. 
d AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 


Daytons PROMINENT RAILROAD 


SAVES THOUSANDS OF 
DOLLARS YEARLY 
ON BATTERY RECHARGING 


$280 savings per car per year—that's im- 
portant money in the face of today's rising 
operating costs. And it amounts to thousands 
of dollars annually when you multiply it 
by the number of cars operated by one 
prominent railroad. 

That's what this railroad saves annually 
on battery recharging alone since it switched 
to Dayton 1” V-Belt Car Lighting Drives. 
What's more, these dependable, all-weather 
drives replaced belts which failed to last an 
average of one round trip in bad weather. 

Dayton V-Belt Car Lighting Drives deliver 
trip after trip of trouble-free performance 
under all weather conditions. Battery life is 
longer . . . maintenance and service costs 
greatly reduced. Auxiliary equipment is pro- 
tected because Daytons deliver constant, 
dependable power. 

Unmatched for safe, economical perform. 
ance, Dayton V-Belt Car Lighting Drives 
deliver the four big extra dividends of sav- 
ings which more than pay for the cost of the 
drives themselves. Why accept less than the 


GET DAYLONS AND GET THESE 


EXTRA SAVINGS extras that only Dayton Drives deliver? 
in batteries THE DAYTON RUBBER MFG. COMPANY 
you never buy. DAYTON, OHIO 
Pioneers of Railway V-Belts and Connectors 
EXTRA SAVINGS 


in maintenance 
man-power released 
for other work. 


Dayton 


E ыы, "D-R" V-BELT AXLE DRIVES 
r 
EXTRA SAVINGS „ood will (and revenue) AND ENDLESS COG-BELT DRIVES 


in battery recharging. from satisfied passengers. : FOR CAR LIGHTING AND AIR 


CONDITIONING EQUIPMENT 


Mado by the World's Largest Manufacturer of V-Belts 
Copyright 1941, The Dayton Rubber Mfg. Co 


December, 1941 e 17 


GREATER PASSENGER COMFORT 
L4 É with 


ERE IT IS! A unique combination 

of equipment engineered by Stur- 
tevant to provide closer control and 
greater operating economies in railway 
air conditioning. 


THESE PROBLEMS ELIMINATED 


1. Continual starting and stopping, fre- 
quent full load cycling e/iminated. 

2. Continual fluctuations of temperature 
and humidity e/iminated. 


THESE ADVANTAGES ASSURED 


1. Variable output of Compressor-Con- 
denser unit responds automatically to 
varying load demands. 

2. Divided evaporator coils always oper- 
ate at low temperatures—hold humidity 
within the comfort zone regardless of 
outside conditions. 


WITH THESE RESULTS 


1. Far greater comfort for passengers. 


2. Less wear and tear on equipment — 
less maintenance. 


3. Power savings when system operates 
at less than full load. 


The regular type of units shown can be 
supplied with or without such features 
as—100% by-pass valve for charging car 
batteries, proportionally divided evapo- 
rator and 50% unloading valves on the 
compressor. Ask our nearest office for 
full information. 


B. F. STURTEVANT COMPANY 
Hyde Park, BOSTON, MASS. Branches in 40 Cities 
B. F. Sturtevant Company of Canada, Ltd. 
Galt, Toronto, Montreal 


Sturtevant 
LD Y СС 


furfevaní | 


REG. U.S. РАТ. OFF. 


Air Conditioning | 


CHECK THE /#/prOUCH PERFORMANCE of these STURTEVANT UNITS | 


STURTEVANT Compressor-Condenser 


Frequent off-cycling eliminated on this Compressor-Condenser by 
unloading valves which cut in or cut out one half of compressor cylin- 
ders— depending on the demand for refrigeration. 


STURTEVANT Fan-Evaporator 


Constant removal of moisture assured by automatically closing 
one half of divided Evaporator on light loads, switching to full capacity 
when cooling load increases. 
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RESIDENT 
AMERICAN LOCOMOTIVE COMPANY 


HERE are places where a modern 


steam locomotive can do a better 
money-making job than anything else— 
places where its cost and availability char- 
acteristics are economically best suited to do 
the job. 
Steam power is pulling many of America’s 
most famous and most profitable trains. 
Impartial surveys by our two companies 
produce the facts to show where steam can 
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PRESIDENT 
GENERAL ELECTRIC COMPANY 


be put to work doing an even bigger job. 
American Locomotive built its first steam 
locomotive 100 years ago, and today has 
more steam power in service than any other 
manufacturer. 
Right now—among many others—the 30 
largest steam locomotives ever built are 
rolling from its shops. They—like every 


other modern Alco product—have what it 
takes to make money. 


DIESEL- 
ELECTRIC 


The newest money-maker — and Alco- 
G.E. units are showing how much the 
diesel-electric can earn! 


But to be kept busy, the high avail- 
ability of a diesel-electric is evidence 
of the way it can keep on the job. This ability 
makes possible faster schedules with fewer 
locomotives and fewer servicing facilities. 

The first Alco-G.E. diesel-electric was built 
in 1925. It is the forerunner of hundreds of 
Alco-G.E. switchers that are proving you 
can’t beat diesel-electrics on a switching job. 


Switching is a round-the-clock job, and the 


ELECTRIC 


— Moving dense traffic at high schedule 
speeds, the electric keeps on setting top 
m . performance records! 


exceptional availability of an Alco-G.E. 
switching fleet enables it to get more work 
done and at less cost. 


On the mainline, operators are showing 
what the diesel-electric's speed can do in 
turning profits upward. They are finding the 
public likes the diesel-electric ride, and that 
these modern giants, within the limits of their 
self-generated power, are taking advantage 
of electric drive's high availability, econ- 
omy, and long life. 


HE electric locomotive is supreme in 

dense-traffic service. Its overload 
capacity enables it to exert power con- 
siderably in excess of its continuous rating 
for short periods of time. Therefore, by 
accelerating rapidly and negotiating rela- 
tively short grades on a rolling profile at 
sustained speeds, the electric moves the 
most tons per hour. This same overload 
capacity permits longer, heavier trains. 
Low maintenance, high availability, low 
power costs, and interchangeability between 
passenger and freight service combine to 
get the job done at lowest cost with the 
fewest locomotives. 


In mountain operation, the extra pulling 
power and the regenerative braking of 
electrics make possible faster schedules 
both up grade and down. And they provide 
the only smoke-, gas-, and dirt-free power 


for tunnel operation. 


BEFORE YOU BUY NEW MOTIVE POWER 


TAKE ADVANTAGE OF THE IMPARTIAL ADVISORY 
SERVICE ALCO AND G.E. CAN GIVE YOU 


Ww" be glad to help you survey your system 


to find the type of power— steam, electric, 


or diesel-electric — that is economically best suited 
to your needs. And in each type of power we can 


furnish equipment to do the job right. 


We've been building motive power to meet your 
needs for 100 (Alco) and 50 (G.E.) years. Why not 
test the value of that experience? Get in touch with 


either your Alco or your G-E representative. 


Working Side-by-Side to Save You Money 


AMERICAN LOCOMOTIVE and GENERAL ELECTRIC 


BARBER STABILIZING 
REAL PROTECTION 


w and rebuilt cars for 
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Barber-Stabilizing perman 
ness between bolsters an 
large, sturdy friction elements 
The resulting tightness reduces the 
bouncing action of the spring nest to a 50 
cushioning action, thereby eliminatin 
less damaging shocks to 

at all speeds. 

Specify Barber-Stabilized Parts for 
SAFETY and PROFIT. 
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GREATER 


OF TRUCKS ASSURES 
ALL SPEEDS! 


Over 52,000 


CAR SETS 
of STABILIZED TRUCKS 


Giving Satisfactory Service 
On Forty-Three Roads and 


Private Car Lines. 


Designed For Use With or 
Without Spring Planks and 
With or Without Lateral Motion 


STA 
NDARD CAR TRUCK COMPANY 


3 
32 SOUTH MICHIGAN AVENUE 


December, 1941 


CHICAGO, ILLINOIS 
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EVEN STEEL 


RESEARCH WILL NOT STOP! 


One of our most important activities at Republic always has 
been research. Today's emergency has not retarded this work. 
On the contrary, it has greatly intensified our efforts. 

We are carrying on a relentless and unceasing program directed 
toward the development of new steels for certain critical 
defense problems and the improvement of present steels. 


Laboratory and plant research, 


commercial market research, prod 

uct development research—all are 

exploring every possible avenue 

which may lead to better Republic PRESIDENT 
steels for you in the future. 


CAN BECOME TIRED 


ө Exhaustion in steel? Don't smile — 
ask a metallurgical engineer. He'll tell 
you that it's a very serious problem — 
for fatigue in steel may mean failure, 


disaster, financial loss. 


Something had to be done about it— 
something was done—by Republic, 


world's largest producer of alloy steels. 


New and better alloy steels, developed 
by Republic, provided greater strength 
and toughness—higher creep properties 
—uniform response to heat treatment— 
resistance to fatigue. As a result, freight 
and passenger traffic speeds to its 
destination —faster than ever before, in 
greater safety, with lower equipment 


maintenance cost. 


Wherever high strength- weight ratio, 
hardness, toughness and resistance to cor- 
rosion are needed to extend life of vital 
working parts— wherever resistance to 
failure-inviting exhaustion is essential 


—the answer is a Republic Alloy Steel. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division: Massillon, Ohio • General Offices: Cleveland, Ohio 


Berger Manufacturing Division * Culvert Division 
Niles Steel Products Division * Steel and Tubes Division 
Union Drawn Steel Division • Truscon Steel Company 


DUFF- NORTON ...HELP YOU 


JACKS Spee 


As a vital element in our defense pro- 
gram, Industry looks to the Railroads to 
keep things moving. And so, through- 
out the railroad industry, "SPEED" is 
the word of the day! In roundhouses 
and car shops everywhere, Duff-Norton 
Jacks are helping make new records in 
the repair and maintenance of rolling 
stock. 


Husky Duff-Norton Jacks are easy to 
move and spot, easy to operate, fast 
raising and lowering, economical and 
absolutely safe and dependable. 


Put Duff-Norton Jacks to work in your 
shops, and speed up your repair and 
maintenance schedules. We’ll be glad 
to rush you full information on the 
complete line of modern, efficient 


Duff-Norton Jacks. 


А ске BUILT" 
THE House THA а 
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= YOUR REPAIR an 
MAINTENANCE 
SCHEDULES 


DUFF-NORTON 
GOVERNOR CONTROLLED 


SELF-LOWERING JACKS 


THE DUFF-NORTON 
MANUFACTURING CO. 


PITTSBURGH, PA. 


Canadian Plant: Coaticook, Quebec 
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TIME О NN 
IS 
SHORT 


* 


* Time is short—a nation arm- 
ing against aggression has 
none to spare. But fast as the 
seconds tick, the hammers at 
Williams keep forging; turn- 
ing out a ceaseless stream of 
the tools our country needs. 
To this course we are pledged; 
to this end we labor 'round 
the clock. But as we work, our 
search for better ways and 
greater skill continues. Time 
is short, but all of it is being 
used at Williams. 


* 


Headquarters 
for over half a century for 
DROP-FORGINGS and DROP-FORGED TOOLS 


LATHE DOGS | PIPE VISES 


Non Lay. 


© It’s small wonder that entirely 
new standards of safety for high- 
speed, heavy-duty service are found 
in the Armco Stress-Resistant 
Wheel. It stops failure before it 
starts and does it without losing an 
inch of mileage performance. 

ARMCO engineers worked more 
than five years developing this new 
kind of wheel—finding the cause of 
wheel failures—inventing a labora- 
tory machine to simulate actual 
service conditions—testing steels— 
combining chemistry and processing 
methods. 

The result is a wheel that starts 
life with the lowest possible inter- 
nal stress. It strongly resists stresses 
built up in service. It has more re- 
sistance to thermal cracking than 
any other wheel. Shelling is reduced 
to a minimum. In the laboratory as 
well as in actual service the ARMCO 
Stress-Resistant Wheel has demon- 
strated its ability to withstand con- 
ditions much more severe than any 
other wheel ever withstood. 


Regular Armco Heat Treated 
Wheels also benefited. These too 
have extremely low internal stresses 
and are exceptionally tough. And by 
a special process all Armco Wheels 
have easily machinable hubs to 
permit a true taperless bore. 


Ask the Armco man about the 
application of Stress-Resistant 
Wheels to your needs. He'll gladly 
give you all the data you require. 
Armco Railroad Sales Co. Incorpo- 
rated, 3001 Curtis St., Middletown, 
Ohio. Offices in principal cities. 


STRESS-RESISTANT WHEELS 


ANOTHER ARMCO CONTRIBUTION TO RAILROAD PROGRESS 
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Baker Elevating Truck pulling out car Baker Low-Lift Truck with a 5200 lb. Baker Crane Truck removing stoker from 
truck for repair. skid-load of journal brass. tender for repair. ч 


BAKER TRUCKS step up 
material handling efficiency/ 


@ Railroads, faced with the immediate 
problem of gearing their activity to the 
increased demands of the Defense Pro- 
gram, are finding the solution in mecha- 
nizing material handling with Baker 
Trucks. Maintenance work in shops is 
speeded up by faster removal, transpor- 


Memoning ai compressor with а Baker : et 7 Beker Utility Truck servicing air-condi- 
Crane Truck. tation and application of heavy par tioned Pullman cars. 


yards, shops and stations. Termin 
handling freight and Барра 


Let the Baker 


"Baker Low-Lift Truck specially built for pe y ; 
= ІСІ. containers. bow Baker Eru be use best ad- Removing side rod with Baker Crane 


vantage " ч, 4. Or HE us direct. Truck, using auxiliary boom. 


STRIAL TRUCK DIVISION 


Jof tbe Baker Raulang Co. 
ў 25th STREET е CLEVELAND, OHIO 


Baker Crane Truck applying car frame 
to wbeels. 
2 Baker Hi-Lift Truck makes this awkward 
job simple and quick. 


Baker Truck loads 45 kegs of nails into 
box cars at one trip. 


Baker 3-wheel Tractor pulling a12 trailer e 
train in a freight terminal. 


MODERN FLOORS of ARMSTRONGS LINOLEUM help 
Chicago Great Western streamline old coaches 


One of the modernized coaches of Chicago Great Western Railway Company. 
Armstrong's Gray Marbelle Linoleum is installed under the seats and in the 
aisle, with a Linostrip of Armstrong's Ruby Plain Linoleum. The old magnesite 
floors were leveled and then primed with Armstrong's Asphalt Primer, and the 
linoleum was laid with Armstrong's Cement. Dependable service is thus assured. 


HICAGO Great Western, like 

other progressive railroads, 
know the importance of selecting 
the right floor in modernizing old 
coaches. They chose Armstrong's 
Linoleum because this floor has 
proved its superiority on three im- 
portant counts: 

1. Beauty—Armstrong’s Lino- 
leum comes in a wide range of 
colors and patterns that harmonize 
with practically any interior color 
scheme. Special designs and trade- 
marks can be inset at modest cost. 

9. Lone wEAR—Tramping, 
scuffing feet fail to dim the beauty 
of Armstrong's Linoleum because 
the colors are inlaid full depth in 
the material. Here's a floor that 
will stand up for years—even in 
heavy traffic areas. 

3. Low-cost MAINTENANCE— 
Daily sweeping and occasional 
washing with Armstrong's Floor 
Cleaner are all that's needed to 
keep Armstrong's Linoleum look- 


ing like new for years. Expensive 
refinishing is never necessary. 


Armstrong's Complete Service 

To help you get maximum effi- 
ciency from your flooring installa- 
tions, Armstrong provides the 
following products: Cork Base 
Subflooring (lightweight, resilient, 
practically unaffected by tempera- 
ture changes), Waterproof Adhe- 
sives, Asphalt Primer, and Cork- 
and-Rubber Anti-Squeak Tape. 
In addition, Armstrong offers Lino- 
wall—a colorful, durable, washable 
linoleum-type composition for walls 
and wainscoting. 

Turn to “Floor Headquarters" 
for your complete flooring needs. 
Get all the details of Armstrong's 
complete line of hard-surface trans- 
portation floors from your Arm- 
strong representative, or write to 
Armstrong Cork Com- 
pany, Industrial Divi- 
sion, 1244 Arch Street, 
Lancaster, Pennsylvania. 


ARMSTRONG'S FLOORS 


LINOLEUM * 


LINOTILE (OIL-BONDED) * 


RUBBER TILE 


Passenger traffic and passenger revenues are rising sharply. As the 
National Defense Program increases its tempo, the demand on passenger 


equipment will increase. 


Superior Automatic Soot Blowers will help you "Keep ‘em rolling". 
Protect your future passenger traffic. Keep your motive power out of 
the shop and in action. Save time, labor and expense with Superior 
Soot Blowers. They will save their cost in labor, arch brick replacement, 


shop time and fuel. 
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Superior Automatic Soot Blowers are quickly and easily 
installed. For proof of the statements made here and for 
quotations on your requirements write us today. 


SUPERIOR RAILWAY PRODUCTS CORP. 
7501 Thomas Boulevard, Pittsburgh, Penna. 


New 11th Edition Now Ready 


LOCOMOTIVE CYCLOPEDIA 


Editor, Roy V. Wright 
Managing Editor, Robert C. Augur 


1,280 pages, 3,000 illustrations, 15 pages in color, 9 x 12, imitation leather, $5.00 


Information Simmons-Boardman Publishing Corp. | LOCOMOTIV 


CYCLOPEDIA 
The 1941 LOCOMOTIVE CYCLO- 30 Church Street, New York, N. Y. 

PEDIA contains detail drawings of many = f | 2 А - Я 

new steam locomotives, especially those Send me postpaid a copy of the Locomotive Cyclopedia 

d EN i dod ani cine on Ten Days Free Examination. If satisfactory I will remit 

Drawings of new boilers of unusual size the list price of $5.00. Otherwise I will return the book 
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long runs and high speed locomotive without obligation, 
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1—Dictionary of Locomotive Terms 


2—Steam Locomotives; United States and 


Canada 


General Data — Tractive Force; Resistances — Bibliography — 
Classification Systems — Construction Orders — Tabulations; 
Weights and Dimensions—Switching Locomotives—Passenger and 
Freight Locomotives—Articulated Type Locomotives—Tank and 
Narrow Gage Locomotives — Four-Cylinder Non-Articulated 
Locomotives. 


3—Locomotives; Boilers 


General Drawings—Welded Boilers; Water-Tube Fireboxes—De- 

tails—Connections to Frame—Fireboxes; Syphons; Circulators— 

Arches, Brick—Front Ends; Smokeboxes; Draft Appliances— 

Exhaust Pipes; Nozzles—Superheaters—Throttle Valves and Rig- 
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Cylinders and Details—Pistons and Rods; Piston Packing—Pack- 
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—Reverse Gears, Power—Cutoff Control; Valve Pilot—Cross- 
heads; Guides and Yokes; Rods, Main and Side—Relief, Vacuum 
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ging, Drain Cocks—Boosters. 
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Trucks; Roller Bearings 
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Efficient and economical plant 
operation is vital to attain the 
unprecedented production 
levels demanded by the Na- 


tional Defense program. 


The dependability and long life built into 
every GanLock quality product today, as 


always, contributes to efficient plant oper- 


ation by reducing production time losses THE GARLOCK PACKING COMPANY 


due to shut-downs for frequent replacement PALMYRA, NEW YORK 
of packings and gaskets. In Canada: Dei Санаа гаа! Со. оѓ 
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Defense Depends on Dependable Tools 


These Work-Saver 


RIAD R= 


Pipe Cutters Cut Your 
Time on Rush Work 


ever fe 
cutterw oa 


@ Arm your men with work- 


saver RIZAID Pipe Tools and .gives you 
you help them produce more, faster cléan- 
in less time and with less ef- ib 


fort. . . These реш Cutters 
speed your pipe cutting be- 
cause their special thin wheels 
save reaming time — forged 
and assembled in solid hubs, 
they roll easily and cleanly 
through any pipe. Made with 
heavy-duty malleable frames, 
they're built to stand over- 
work, always cut true. Made 
3-wheel and 4-wheel (No. 42) 
for still faster cutting. Four 
sizes, capacities to 4". . . Get 
the advantage of this time- 
and-work saving, buy RIFAID 
Cutters at your Supply House. 


THE RIDGE TOOL COMPANY 
ELYRIA • OHIO 
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ж WORK-SAVING PIPE TOOLS m 


Here's How To Get Carboloy Tools On 
The Job Fast Under Present Conditions 


When Falk Corporation, Milwaukee, needs specially shaped car- 
bide tools fast—it’s a matter of minutes—and the job is done! 


From the 10 styles of Carboloy Standard-Stock Tools—now being 
manufactured in **mass production quantities" for “universal” 
use on turning, facing, boring jobs—Falk has selected 9 styles to 
maintain in stock in their tool room. When specials are needed, 
Falk adapts the *''standards" by quickly grinding the shape 
desired. Usually no more than a 10-minute job per tool—and as 
easy to do as the average regrinding of dull tools. 


A 12-page booklet tells the story. Free, upon request. 


CARBOLOY COMPANY INC. 
DETROIT, MICHIGAN 


11157 Е. 8 MILE STREET œ 
Chicoge + Cleveland - Los Angeles - Newark - Philedelphia - Pittsburgh - Worcester, Mass. 
P Conodion Distributor: Canadian General Electric Co., Lid., Toronte, Canedo 
STANDARD 


CARBOLOY 25, 


"You ALWAYS Get Standards FASTER Than 'Specials'" 


Electrofor 
one piece 


NOX DIVISION 


e! BLAW-KNOX CO, Pittsburgh, Ра .5 мі 


GUILFORD s. TURNER, ING 


chigan Аче, Chi m 


RAILWAY MECHANICAL ENGINEER 


Lunkenheimer Fig. 1680 and Fig. 
1649 are sturdy bronze cups de- 
signed primarily for the lubrica- 
tion of power reverse gears, grate 
shakers, bell ringers, fire doors 
and stokers on locomotives. 


Fig. 1710, with aluminum body, 
sight feed and snap lever feed 
control, is designed for severe 
railroad and industrial service. 


They are part of the complete line 
of Lunkenheimer Valves, Boiler 
Mountings and Lubricating De- 
vices for railroad and roundhouse 
service. 


Standardize on Lunkenheimer for 
your requirements and be as- 
sured of trouble free, depend- 
able service. 


ESTABLISHED 1862 


THE LUNKENHEIMER со. 


"QUALITY" 
CINCINNATI, OHIO. U. S. A. 
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15 OUT! 


The Simmons Machine Tool Corporation for thirty 
years has rebuilt all types of used metal-working 
equipment under a satisfaction-guaranteed policy. 


This 58-page book, which is yours for the 
asking, illustrates today's most efficient methods 
of machine tool rebuilding. Every executive who 
knows the importance of his machine tools should 
be familiar with this means of 
increasing their productivity. 


A request on your company let- 
terhead will place it on your desk. 


SIMMONS MACHINE TOOL CORP. 
1825 NORTH BROADWAY, ALBANY, N. Y. 
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To Light LOCOMOTIVE FIRES 


~ QUICKER 


EASIER 
BETTER 


LOCOMOTIVE 
FIRE LIGHTER 


The MAHR Safety Vacuum fire lighter has been in use on 
most U. S. roads for many years. Provides a better fire bed 
more quickly and with far less trouble than by old methods 
ozzle supplies a very hot, wet flame directed downward 
and spreads it over a wide area against coal. Safety vacuum 
principle eliminates danger common to pressure type equip- | 
ment. Burns distillate or kerosene. Write for new descrip- | 


tive bulletin just off the press. ADDRESS DEPT. RME 10. 


Greater SAFETY 


For a Lower Cost 


WHY take chances with ordinary cotters— 
especially since the speeds of all trains 

have been increased? 

Every application on a car, locomotive or any 


other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A couple of taps with a hammer drives the 
COOKE Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is coal and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks the cotter, 
thereby elimi- 
nating vibra- 
tion and wear. 


PIN and 
COTTER 


“SELF OPENING—SELF LOCKING” 


American Railway Products Co. 
162 Post Road, Darien, Conn. 


GET TOGETHER DEPARTMENT 


WANTED 
CARS: Freight & Passenger 
LOCOMOTIVES; Steam, Diesel or Electric 
More money can be obtained now selling them 
whole than from scrapping them! 
Also, present high market prices will reduce book 
losses quite appreciably! 
CAR PARTS; Used or New 
RAILS; Relaying 
CRANES & SHOP EQUIPMENT 


IRON & STEEL PRODUCTS, INC. 
36 Years’ Experience 
13470 S. Brainard Ave. Chicago, Illinois 


“ANYTHING containing IRON or STEEL” 


FOR SALE 


Classified Advertisements—Help and Situa- 
tion Wanted advertisements appearing in the 
“Get Together Department,” 10c a word an 
insertion. Minimum charge $2.00 for each in- 
sertion. For Sale Advertisements $10.00 a 
column inch. Any number of inches may be 
used. Copy must be in this office by the 10th 
of each month preceding to insure insertion 
in the issue. 


Have You Changed 
Your Address? 


Notice of change of address of subscribers 
should reach the office of Railway Mechanical 
Engineer, 30 Church St., New York, ten days 


in advance to insure delivery of the following 


issue to new address. In sending notification 


of change always include the old address as 
well as the new. 
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A PROTRACTOR-RU LE 


\\\ 
WW 


both sent 


FREE 


ON REQUEST 


Every engineer, master mechanic and mainte- 
nance man should have these two handy helps. 
The Smooth-On Handbook contains dozens of 


40 Pages, 170 Dia- 
grams, with much 
information not to 
be found in any 
other publication. 


Get Smooth-On in 7-02.. 


practical suggestions on time-saving, labor- 
saving, and money-saving methods а sealing 
cracks, stopping leaks, and tightenin в 
parts of totometives оа Ii loak Praet 

pipe connections—waterproo: walls, 
tanks—anchoring ыиы T" oundations or 
metal fixtures to metal, masonry or wood—and 


1-1. or 5-lb. can, or many other jobs around the round house and 
in 25-1b. ог 109-10. kee power plant. 


f 
Пр нА dealer d "ud Write today for free protractor and handbook. 
SMOOTH-ON MFG. CO. pica E 32 


sed b; 1 4 570 i N. J. 
n Уу E Td as 570 Communipaw Avenue Jersey City, 


Doit with SMOOTH ON 


SS 
The National Standard 
TRADE for window and vesti- 


bule curtains and seat 


Pantasote upholstery. Over a half 


MARK century service tests 
The ori nal nal succes have established its su- 
periority. 


a OREN, 


N 


For Passenger Car, Loco- 
motive and Bus head- 


TRADE "dc RE : 
D linings and interior trim. 


| 
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Agasote A homogeneous water- 
MARK proof board of great 
Available in sizes up to density and tensile 
ue up. e Toot strength. It will not 
У warp, blister пог sep- 

arate. 


THE PANTASOTE CO., INC. 


250 Park Ave., NEW YORK CITY 
683 Atlantic Ave., BOSTON 
Monadnock Bidg., SAN FRANCISCO 
Peoples Gas Bidg., CHICAGO 
REPRESENTING 
PANTASOTE LEATHER CO. AND HOMASOTE CO. 
Равваіс, М. J. Trenton, N. J. 


Canadian Representative 
The Holden Co., Ltd., Montreal, Canada 


SSG, Wy9° e °° 1" yr 0° УСУ 
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Riveters drive twice as 
many rivets — no nuts 
to unscrew. A blow of 
the hammer removes 
the key. 


KEYBOLT APPLIANCE DIVISION 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


KING 


PACKING 
RINGS 


THE U.S. METALLIC PACKING CO. 


PHILADELPHIA PENNSYLVANIA 


Representative in Canada: 
Joseph Robb & Company, Limited, Montreal. 
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STRATEGIC IMPORTANCE OF THE RAILWAYS 


the five-year period. Complete November figures 
are not yet available, but for the three weeks 
ending November 15, the loadings were 84 per 
cent of the five-year average. 


Railway officers and railway supply manufac- 
turers are deeply concerned over the material 
situation, both for new facilities and equipment 
and for maintenance and repairs. Freight car 
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REVENUE FREIGHT CAR LOADINGS 
May Jun. Jul. Aug. Sep. 


1000 Sep. Осі Nov. Dec. Jon. Feb. Mar. 


700 


Thousand Cars 


500 


400 


loadings are continuing to maintain a high level 
and undoubtedly will severely tax the capacity 
of the railroads this winter, particularly if bad 
weather conditions are encountered. National 
defense production is speeding up steadily and 
while freight car loadings have fallen off from 
the October peak, they are now running at a 
much higher level proportionately, than they 
were in September and October, and except for 
unforeseen circumstances, will undoubtedly con- 
tinue to do so. 


The Railway Age, in a recent editorial, com- 
pared freight car loadings with the average 
loadings for the same months during the five- 
year period 1925-29, inclusive. In August of 
this year the car loadings were 82.5 per cent 
of the five-year average, in September 79.6 per 
cent, and in October 79.1 per cent. In Novem- 
ber, however, although the actual car loadings 
were lower than those in October, they showed 
a marked increase in percentage over those for 


The New York Herald-Tribune compares the 
loadings each week with the average for the 
same week for the preceding ten years. The 
percentage increased from 121 for the week 
ended October 11, to more than 132 for the 
weeks ending November 15 and November 22. 


This stiffening up of the traffic curve, as we come 
into the winter months, presents no uncertain 
challenge to maintaining the equipment in the 
best possible condition, and to adding new 
equipment as rapidly as conditions will permit 
— the builders are far behind their schedules at 
the present time. 


Railroads are a vital link in the national defense 
chain. Apparently some of them are more 
fortunate in securing materials and equipment 
than others. It is the squeaking wheel that gets 
the grease and no possible effort should be over- 
looked in awakening the authorities to allocate 
strategic materials where they are so vitally 
needed. 
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19 MORE LOCOMOTIVES ror NEW YORK CENTRAL 


. WITH WORTHINGTON OPEN TYPE FEEDWATER HEATERS 


. Worthington Open Type Feedwater Heating Equipment 
has been specified for application on more than 65% of 
all the new steam locomotives ordered by American 
railroads in 1941. 


WORTHINGTON HEATERS SPEED UP TRANSPORTATION AND 
REDUCE THE COST PER TON MILE, BY 


1 Increasing steaming capacity 6 Reducing stops for water and 
and reducing fuel consumption. coal. 

2 Saving 12% total'fuel per year. 1 Reducing boiler maintenunce. 

3 Saving 14% total water per 8 Removing 80 to 90 Z corrosive 
year. oxygen from feedwater. 

4 Increasing boiler capacity 10 9 
to 13%. Purifying water. 

5 Increasing drawbar pull at 10 Reducing scale accumulation 
speed. in boiler. 


» Write for fully illustrated booklet containing all details. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY • Offices and Representatives in Principal Cities 


== = WORTHINGTON 
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DEARBORN 


E 7 GETS THE ANSWER TO A 


TOUGH WATER PROBLEM 


Without detracting from the fine results already 
accomplished in the boiler water treatment, it was 
necessary to overcome the encrustation both in the 
main wayside water distributing system and in 
the locomotive injectors and feedwater lines. 


No one type of organic and inorganic chemical was 
perfectly suited to cover all features of the problem. 
A field laboratory was set up and an ultimate solution 
obtained whereby a successful combination of chemi- 
cals was worked out under actual operating conditions. 


Most water problems can be scientifically solved by 
sending water samples to us for laboratory test. Get 
in touch with our nearest office or write direct. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave. 205 E. 42nd St. 
CHICAGO NEW YORK 
807-15 Mateo St. 2454 Dundas St., West 


LOS ANGELES TORONTO 


2 rg 


LADING PROTECTED 


Lading protected against cinders 
—rain—snow- dust.. means dimin- 


ished claims and satisfied shippers. 


UPERIOR CAR DOOR CO. 


McCORMICK BUILDING, CHICAGO 


SELLERS ТУРЕ 5 INJECTOR 


THE 
MODERN 
INSIECTOR 


N maintenance alone Sellers Type “S” Injector 
{ , is less than a third as expensive as old style 
d. injectors. The reason — its design. eliminates 
t / bulged steam pipes and broken injector parts 
Fi minimum, 
= 


caused by water hammer and reduces scaling to a 


Its many other advantages include more than 75% 
/ reduction in water waste when starting and stop- 
ё | ping; one lever which controls all operations; the 
ability to drain water tank completely, when 
i | ^, necessary, and a combination lifting and non- 
lifting principle which permits it to be located 

high above roadbed hazards. 
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WM. SELLERS & CO., INCORPORATED, PHILADELPHIA, PA. 
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